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(54)ritle: TRI-ARYL ACID DERIVATIVES AS PPAR RECEPTOR UGANDS 



(57) Abstract 

< 

This .invention is directed to triaiyl 
acid derivatives of fomiula G) and their 
phar .-^tical compositions - as PPAR 
Ugai^. iqjtor binders. The PPAR ligand 
tieccptor binders of this invention are useful 
as agonists or antagonists of the PPAR 
receptor. In formula (I), (a), (b). and (c) are 
independently aryl, fused arylcycloallccnyl, 
fused arylcycloalkyl. fused arylhcterocycienyl. 
fused aiylhctcrocyclyl. heleroaryl. fused 
hcteroarylcycloallcwnyl, fused heteroaiylcy- 
cJoalkyl, fused heteroaiylheierocyclcnyl. or 
fused heteroarylheterocyclyl; A is -S-, 
-SO. -SO2-. -NRi3-, -C(OK -N(Ri4)C(0K 
-<:(0)N(R|5K -N(Rm)C(0)N(Ri5K 
-C(Ri4)-N-. (d). (c). (0 a chemical bond, 
(g) or (h); B is -0-, -S-, -SO-, -S02-, 
-NRiT-. a chemical bond, ethynylene, -C(OK 
~N(Ri8)G(0K or -C(0)NR|»-; D is -Or. 
-S-, -NR19-, a chemical bond, ethynylene, 
-QOK -N(R2o)C(0>-, or -C(O)N(R20)-; 
E is a chemical bond or an ethylene group; 
Z is R21O2C-. R21OC-. cyclo-imide, -CN, 
R21O2SHNCO-. R21O2SHN-. (R2i)2NCO-, 
R2iO-2,4-thia2olidinedionyl, or tctrazolyl. 
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TRI-ARYL ACID DERIVA17VES AS PPAR RECEPTOR UGANDS 

Background of the Invention 
This invention is directed to the use of triaryl acid derivatives and their pharmaceutical 
5 compositions as PPAR ligand receptor binders. The PPAR ligand receptor binders of this invention are 
useful as agonists or antagonists of the PPAR receptor. 

Field of the Invention 

Peroxisome proliferator-activated receptors (PPAR) can be subdivided into three subtypes, 
) namely: PPARot, PPAR5, and PPARy. These arc encoded by different genes (Motojlma, Cell Structure 
ind Function, 1 8:267-277, 1993). Moreover, 2 isoforms of PPARy also exist, PPARyi and . These 2 
proteins differ in their NH2 -terminaI-30 amino acids and are the result of alternative promoter usage and 
differential mRNA splicing (Vidal-Puig, Jimenez, Linan, Lov/ell, Hamann, Hu, Spiegelman, Flier, 
Moller, J. Clin. Invest, 97:2553.2561, 1996). 

Biological processes modulated by PPAR are. those modulated by receptors, or receptor 
combinations, which are responsive to the PPAR receptor ligands described herein. These processes 
include, for example, plasma lipid transport and fatty acid catabolism, regulation of insulin sensitivity and 
.blood glucose levels, which are involved in hypoglycemia/hyperinsulinism (resulting from, for example, 
abnormal pancreatic beta cell function, insulin secreting tumors and /or autoimmune hypoglycemia due to 
autoantibodies to insulin, the insulin receptor, or autoantibodies that are stimulatory to pancreatic beta 
cells), macrophage differentiation which lead to the formation of atherosclerotic plaques, inflammatory 
response, carcinogenesis, hyperplasia or adipocyte differentiation. 

) Obesity is an excessive accumulation of adipose tissue. Recent work in this area indicates that 
PPARy plays a central role in the adipocyte gene expression and differentiation. Excess adipose tissue is 
associated with the development of serious medical conditions, for example, non-insulin-dependent 
diabetes mellitus (NIDDM), hypertension, coronary artery disease, hyperiipidemia and certain 
malignancies. The adipocyte may also influence glucose homeostasis through the production of tumor 
necrosis factor a (TNFa) and other molecules. 

Non-insul in-dependent diabetes mellitus (NIDDM), or Type II diabetes, is the more common 
form of diabetes, with 90-95% of hyperglycemic patients experiencing this form of the disease. In 
NIDDM there appears to be a reduction in the pancreatic p-cell mass, several distinct defects in insulin 
secretion or a decrease in tissue sensitivity to insulin. The symptoms of this form of diabetes include 
fatigue, frequent urination, thirst, blurred vision, frequent infections and slow healing of sores, diabetic 
nerve damage and renal disease. 
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Resistance to the metabolic actions of insulin is one of the key features of non-insulin dependent 
diabetes G^IDDM). Insulin resistance is characterised by impaired uptake and utilization of glucose in 
insulin-sensitive target organs, for example, adipocytes and skeletal muscle, and by impaired inhibition of 
hepatic glucose output. The functional insulin deficiency and the failure of insulin to supress hepaticf 
5 glucose output results in fasting hyperglycemia. Pancreatic jj-cells compensate for the insulin resistance 
by secreting increased levels of insulin. However, the p-cells are unable to maintain this high output of 
insulin, and, eventually, the glucose-induced insulin secretion falls, leading to the deterioration of glucose 
homeostasis and to the subsequent development of overt diabetes. 

Hyperinsulinemia is also linked to insulin resistance, hypertriglyceridaemia and increased plasma 
1 0 concentration of low density lipoproteins. The association of insulin resistance and hyperinsulinemia 
with these metabolic disorders has been termed **Syndrome and has been strongly linked to an 
increased risk of hypertension and coronary artery disease. 

Metformin is known in the art to be used in the treatment of diabetes in humans (US Patent No. 
3,174,901). Metformin acts primarily to decrease liver glucose production. Troglitazone® is known to 
1 5 work primarily on enhancing the ability of skeletal muscle to respond to insulin and take up glucose. It is 

« 

known that combination therapy comprising metformin and trogiitazone can be used in the treatment of 
abnormalities associated with diabetes (DDT 3:79-88, 1998). 

PPAR y activators, in particular Trogiitazone®, have been foiiiid to convert cancerous tissue to 
normal cells in liposarcoma, a tumor of fat (PNAS 96:3951-3956, 1999). Furthermore, it has been 
20 suggested that PPAR 7 activators may be useful in the treatment of breast and colon cancer (PNAS 
95:8806-8811. 1998, Nature Medicine 4: 1 046- 1052, 1998). 

Moreover, PPARy activators, for example Trogiitazone®, have been implicated in the treatment 
of polycystic ovary syndrome (PCO). This is a syndrome in women that is characterized by chronic 
anovulation and hyperandrogenism. Women with this syndrome often have insulin resistance and an 
IS increased risk for the development of noninsulin-dependent diabetes mellitus. (Dunaif, Scott, Finegood, 
Quintana, Whitcomb, J. Clin. Endocrinol. Metab., 8 1 :3299, 1 996. 

Furthermore, PPARy activators have recently been discovered to increase the production of 
progesterone and inhibit steroidogenesis in granulosa cell cultures and therefore may be useful in the 
treatment of climacteric. (United States Patent 5,8 1 4,647 Urban et al. September 29, 1 998; B. Lohrke ct 
0 al. Journal of Edocrinology, 159,429-39, 1998). Climacteric is defined as the syndrome of endocrine, 
somatic and psychological changes occurring at the termination of the reproductive period in the female. 

Peroxisomes are cellular organelles which play a role in controlling the redox potential and 
oxidative sxrtss of cells by metabolizing a variety of substrates such as hydrogen peroxide. There are a 
number of disorders associated with oxidative sxitss. For example, inflammatory response to tissue 
5 injury, pathogenesis of emphysema, ischemia-associated organ injury (shock), doxorubicin-induced 
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cardiac injury, drug- induced hepatotoxiciiy, atherosclerosis, and hyperoxic lung injuries, are each 
associated with the production of reactive oxygen species and a change in the reductive capacity of the 
cell. Therefore, it is envisaged that PPARa activators, among other things, regulate the redox potential 
and oxidative stress in cells, would be effective in the u-eatment of these disorders (Poynter et al, J. Bipl. 
5 Chem. 273, 32833-4 1 , 1 998). 

It has also been discovered that PPARa agonists inhibit NFicB-mediated transcription thereby 
modulating various inflammatory responses such as die inducible nitric oxide synthase (NOS) and • 
cyclooxygenase-2 (COX-2) enzyme pathways (Pineda-Toira, I. T al, 1 999, Cuit. Opinion in Lipidology, 
1 0, 1 5 1-9 ) and thus /:an be used in the therapeutic intervention of a wide variety of inflammatory diseases 
10 and other pathologies (Colvil!e-Nash,etal., Journal of Immunology, 161,978-84, 1998; Staelsetal, 
) Nature, 393, 790-3, 1998). 

Peroxisome proliferators activate PPAR , which in turn, acts as a transcription factor, and causes 
differentiation, cell growth and proliferation of peroxisomes. PPAR actiyators are also thought to play a 
role in hyperplasia and carcinogenesis as well as altering the enzyinatic capability of animal cells, such as 
5 rodent cells, but these PPAR activators appear to have minimal negative effects in human cells CGreen. 

.•■ ^- , J ■ : • , ■ . - • • • • • 

Biochem. Phairo. 43(3):393, 1992). Activation of PPAR results in the rapid increase of gamma glutamyl 
transpeptidase and catalase. 

PPARa is activated by a number of medium and long-chain fatty acids and is involved in , 
stimulating j3-oxidation of fatty acids in tissues such as liver, heart, skeletal muscle, and brown adipose . 
tissue (Isseman and Green, supra; Beck et aL, Proc. R. Soc. Lond. 247:83-87, 1992: Gottlicher et al. 
Proc. Natl. Acad. Sci. USA 89:4653-4657, 1992). Phannacological PPARo activatore, for example 
fenofibrate, clofibrate, genfibrozil, and bezafibrate, are also involved in substantial reduction in plasma 
Jriglycerides along with moderate reduction in LDL cholesterol, and they are used particularly for the 
treatment of hyperu-iglyceridemia, hyperlipidemia and obesity. PPARa is also known to be involved in 
> inflammatory disorders. (Schoonjans, K., Current Opionion in Lipidology, 8, 159-66, 1997). 

The human nuclear receptor PPAR5 has been cloned from a human osteosarcoma cell cDNA 
library and is fully described in A. Schmidt et al.. Molecular Endocrinology, 6:1634-1641 (1992), the 
contents of which are hereby incorporated herein by reference. It should be noted that PPAR5 is also 
referred to in the literature as PPARJ3 and as NUCl, and each of these names refers to the same receptor. 
' For example, in A. Schmidt et al.. Molecular Endocrinology, 6: pp. 1 634- 1 64 1 , 1 992, the receptor is 
referred to as NUCl. PPAR5 is observed in both embryo and adult tissues. This receptor has been 
reported to be involved in regulating the expression of some fat-specific genes, and plays a role in the 
adipogenic process (Amri, E. et al., J. Biol. Chem. 270, 2367-71, 1995). 

Atherosclerotic disease is known to be caused by a number of factors, for example, hypertension, 
diabetes, low levels of high density lipoprotein (HDL), and high levels of low density lipoprotein (LDL). 
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In addition to risk reduction via effects on plasma lipid coricehtrations and other risk factors, PPARa 
agonists exert direct atheroprotective effects (Frick, M. H.,et al. 1997.. Circulation 9^:2137-2143, de 
Faire, et al. 1997. Cardiovasc. Drugs Ther. 1 1 SuppI 1:257-63:257-263). 



15 



5 It has recently been discovered that PPAR5 agonists are useful in raising kbl levels and 

therefore useful in treating atherosclerotic diseases. (Leibbwitz et aii; WO/9728149). Atherosclerotic 
diseases include vascular disease, cororiary heiart disease, cerebrovascular disease and peripheral vessel 
disease. Coronary heart disease includes CHD death, myocardial infarction, and coronary 

revascularization; Cerebrovascular diseasie iiicludes ischem hemorrhagic stroke and transient 
10 ischemic attacks^ jr^* i^i'^*:^' ' ' ^ -• « - • * 

PPARy subtypes are involved in activating adipocyte differentiation, and are not involved in 
stimulating peroxisdme proiifeiatidn in the livef.'Activation of i>PARy is implicated in adipocyte 
difFereiitiation tlirough the 'activation ofiadipocyte-specific'gene expression (Lehmann, Moore, Smith- 
Oliver, Wilkisbn; Willson, Kliewier, J. Biol/Chein., 276:12953-12956, 1995). The DNA sequences for 
the PPARy receptioirs are described in Elirecht et ai., BBRC 224;43 1-43^(199^)? Although peroxisotae 
prohferators, including fibrates and fatty acilds, activate the transcriptional activity of PPAR's, only 
prostaglandin J2 derivatives such as die arachidonic acid metabolite 1 5-deoxy-delta",14 -prostaglandin J2 
(ISd-PGJj) have beeii idehtiftied as natural Iigands Ispecific for the PPARy subtype, which also binds 
thiazolidinedi6ne5.This prostaglandin activates PPARy-dep^^ adipogenesis, but activates PPARa 
20 only at high cbricentratidns (Fonnan, Tontonoz, Chen, Brun, Spiegelman, Evans, Cell, 83:803-812 1995- 
Kliewer, Lenhard, Wilson, Patel, Morris, Uhman. Cell, 83;is 13-8 19, 1995). This is further evidence that 
the PP AR family subtypes are distinct from one another in their pharmacoiogical response to iigands. 

It has been suggested that compounds activating both PPARa and PPARy should be potent 
hypotriglyceridemic drugs, which could be used in the treatment of dyslipidemia associated with 
25 atherosclerosis, non-insulin dependent diabetes meIlitus,Syndrome X,. (Staels, B. et al., Curr. Pham. 
Des- 3 (1), 1-14 (1997)) and familial combined hyperiipidemia (FCH), Syndrome X is the syndrome 
characterized by an initial insulin resistant state, generating hyperinsulinaemia, dyslipidaemia and 
impaired glucose tolerance, which can progress to non-insulin dependent diabetes mellitus (Type II 
diabetes), characterized by hyperglycemia. FCH is characterized by hypercholesterolemia and 
30 hypertriglyceridemia within the same patient and family. 

The present invention is directed to a series of compounds that are useful in modulating PPAR 
receptors, as well as to a number of other pharmaceutical uses associated therewith. 

Summary of the Invention 
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This invention provides new aromatic compounds and pharmaceutical. compositions prepared, 
therewith that are PPAR iigand receptor binders, and which are useful as agonists or antagonists of the 
PPAR receptors. The invention also includes the discovery of new uses for previously known compounds. 

The compounds for use according to the invention, including the new compounds of the present 
invention, are of Formula I . 




-f 









R4 




i 



Re 



Re 




R9 



i 



'11 



^10 



R 



12 



(I) 



wherein: 





, and ""^^ — ^ are independently aiyl, fused arylcycloalkenyi, fused aiylcycloalkyl, 
fused arylheterocyclenyl, fused arylheterocyclyl, heteroaryl, fused heteroarylcycloalkenyl, fused 
heteroarylcycloalkyl, fused heteroarylheterocyclenyl, or fused heteroarylheterbcyclyl; 
A is -O-. -S-, -SO-, .SO2., -NR,r, -C(OK •N(Rm)C(OK .C(0)N(R,5K -N(R,4)C(0)N(R|5>, -C(R,4)=N-, 



Rl5 



0-i 



a chemical bond, 
Rl4 O R 



R16 



15 



14 



IS 



g 

O R 



15 



h-o- 



h 
R16 



h 
R16 



or 



14 r\15 



•N 




R16 



B is -S-, -SO-. -SO2-, -NRiT-, a chemical bond, ethynylene, -C(0)-,-N(R|8)C(0K or-C(0)NR,r; 

D is-O-, -S-, -NR,9-. a chemical bond, ethynylene, -C(OK -N(R2o)C(0)-, or -C(0)N(R2o)-; 

E is a chemical bond or an ethylene group; 

a is 0-4; 

bis 0-4; 

c is 0-4; 

d is 0-5; 

e is 0-4; 

f is 0-6; 

g is M; 

h is 1-4; 
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Ri, R3, R5, R7, R9, and Rh, are indepisrridently hydrogen, halogen, alkyl, carboxyl, alkoxycarbonyl or 
aralkyl; 

R2, R4, R6, Ra» Rio and R12, are independently -(CH2VX; 
q is 0-3; 

5 X is hydrogen, halogen, alkyl, alkenyi, cycloalkyi, heterocyclyl, aiyl, heteroaiyl, aralkyl, heteroaralkyl, 
hydroxy, alkoxy, aralkoxy, heteroaralkoxy, carboxyl, alkoxycarbonyl, tetrazolyl, acyl, acylHNSOr, - 

SR23, Y or yVnCO; 
1 2 - * . 

Y and Y are independently hydrogen, alkyl, aiyl, aralkyl or heteroaralkyl, or one of y' and Y^ is 

hydrogen or alkyl and the other of Y ' and Y^ is acyl or aroyl; 
1 0 Y' and Y^ are independently hydrogen, alkyl, aryl, aralkyl or heteroaralkyl; 

ZisRziOjC-, R21OC., cyclo-imide, -CN, RiiOjSHNCO-, R21O2SHN-, (Rzih^CO-, RjiO- 2,4- 
thiazolidinedionyl, or tetrazolyl; and 

Ri9and R;! are independently hyd rogen, alkyLaryl, cyMoaJkyl, or_araljcvj^ 

Ri3» Ri7, Ri9 and R23 are independently R22OC-, RiaNHOC-, hydrogen, alkyl, aryl, heteroaiyl, cycloalkyi, 
15 heterocycly I, heteroaralkyl, or aralkyl; 

Rm» R|5» Ri6» Ri« andR2pare independently hydrogen, alkyl, aralkyl, carbonyl, or alkoxycarbonyl; 

or R|4, and R|s taken together with the carbon and nitrogen atoms through which they are linked fonn a 5 

or 6-membered azaheterocyclyl group; or 

when a is 2-4, then vicinal R| radicals taken together with the carbon atoms to which the R| radicals are 
20 linked form an ethylene group;or 

when b is 2-4, then vicinal Ry radicals taken together with the carbon atoms to which the R3 radicals are 
linked form an ethylene group; or 

when c is 2-4, then vicinal R5 radicals taken together with the carbon atoms to which the R5 radicals are 
linked form an ethylene group; or 

25 when d is 2-5, then vicinal R7 radicals taken together with die carbon atoms to which the R7 radicals are 
linked form an ethylene group; or 

when e is 2-4, then vicinal R9 radicals taken together with the carbon atoms to which the R9 radicals are 
linked form an ethylene group; or 

when f is 2-6, then vicinal Rn radicals taken together with the carbon atoms to which the Rn radicals are 
30 linked form an ethylene group; and 

R22 is hydrogen, alkyl, aiyl. heteroaryl, cycloalkyi, heterocyclyl, heteroaralkyl, or aralkyl; or 

a pharmaceutically acceptable salt thereof, an N-oxide thereof, a hydrate thereof or a solvate thereof 

DETAILED DESCRIPTION OF THE INVENTION 
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As employed above and throughout the disclosure, the following terms, unless otherwise 
indicated, shall be understood to have the following meanings: 

• - 

Definitions ' 
5 In the present specification, the term "compounds for use according to the invention" and 

equivalent expressions, are meant to embrace compounds of general Formula (I) as hereinbefore 
described, which expression includes the prodrugs, the pharmaceutically acceptable salts, and the 
solvates, e.g. hydrates, where the context so permits. Similarly, reference to intermediates, whether or not 
they themselves are claimed, is meant to embrace their salts, and solvates, where the context so permits. 
1 0 For the sake of clarity, particular instances when the context so permits are sometimes indicated in the 
text, but these instances are purely illustrative and it is not intended to exclude other instances when the 
context so permits. 

"Prodrug** means a compound ^yhich is convertible in vivo by metabolic means (e.g. by 
hydrolysis) to a compound of Formula (I), including N-oxides thereof For example an ester of a 
15 compound of Formula (I) containing a hydroxy group may be convertible by hydrolysis in vivo to the 
parent molecule. Alternatively an ester of a compound of Formula (I) containing a carboxy group may be 
convertible by hydrolysis in vivo to the parent molecule. 

"Patient" includes both human and other mammals.. 

« .... 

'^Chemical bond" means a direct single bond between atoms. 

• • . ■ ■ • . . • • ■ 

"Acyr means an H-CO- oralkyl-CO- group wherein the alkyl group is as herein described. 
Preferred acyls coi^tain a lower alkyl Exemplary acyl groups include fprmyl, acetyl, propanoyi, 2- 
methyipropanoyl, butanoyi and palmitoyl. 

"Alkenyr means an aliphatic hydrocarbon group containing a carbon-carbon double bond and 
vvhich may be a straight or branched chain having about 2 to about 15 carbon atoms in the chain. 
Preferred alkenyl groups have 2 to about 12 carbon atoms in the chain and more preferably about 2 to 
about 4 carbon atoms in the chain. Branched means that one or more lower alkyl groups such as methyl, 
ethyl or propyl are attached to a linear alkenyl chain. "Lower alkenyl" means about 2 to about 4 carbon 
atoms in the chain, which may be straight or branched. The alkenyl group is optionally substituted by one 
or more halo groups. Exemplary alkenyl groups include ethenyl, propenyl, «-butenyl, /-butenyl, 3- 
methylbut-2-enyl, n-pentenyl, heptenyl octenyl and decenyl. 

"Alkoxy" means an alkyl-0- group wherein the alkyl group is as herein described. Exemplary 
alkoxy groups include methoxy, ethoxy, w-propo.\y, /-propoxy, /i-butoxy and heptoxy. 

"Alkoxycarbonyl" means an alkyl-O-CO- group, wherein the alkyl group is as herein defined. 
Exemplary alko.xycarbonyl groups include methoxycarbonyl, ethoxycarbonyl, or t-butylo.xycarbonyl. 

"Alkyl" means an aliphatic hydrocarbon group which may be a straight or branched chain having 
about 1 to about 20 carbon atoms in the chain. Preferred alkyl groups have 1 to about 13 carbon atoms in 
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the chain. Branched means that one or more lower alkyi grpups such as methyl, ethyl or propyl are 
attached to a linear alkyl chain. "Lower alkyI" means that there are about I to about 4 carbon atoms in 
the chain, which may be straight or branched. The alkyl is optionally substituted with one or more "alkyl 
group substituents" which may be^the same or difierent. and include halo. carbo.xy, cycloalkyi, 
5 cycloalkenyl, heterocyclyl, heterocyclenyl, aryl. alkoxy, alkoxycarbonyl. aralkcxycarbonvl 

J . ■ . .... i i 

wherein y' and are independently hydrogen, alkyj, aiyl, araikvl 
or heteroaralky], or Y ' and Y^ taken together with the nitrbgtn atom to which Y ' ind Y' ar^ attached 
form heterocyclyl; Exemplary alkyi groups include methyl, trifluoromrthyl, ethyl n-propyl, /-propyl, n- 
butyl, /-butyl, //-pentyl. and 3-pentyl. Preferably, the alkyJ groiip ^bstiHient is selected from acyl. halo, 
10 carboxy, carboxym ethyl, methoxydarbonylethyl, benzylbxycaiixinylmethyl, and ' '''' 
pyridylmethyloxycarbonylmethyl and alkoxycarbonyl. 

"Alkylsulfinyl" means an alkyl-SO- group wherein the alkyl grbup is as defined above. Preferred 
groups are those wherein the alkyl group is lower alkyl. 

"Alkylsulfonyl" means an alkyi-SOrgroup wherein the alkyl group is as defined above. 
15 Preferred groups are those wherein die alkyl group is lower alkyl. 

"Alkylthio" means an alkyl-S- group wherein the alkyl group is as defined above. Exemplary 
alkylthio groups include methylthio, ethylthio, /-propylthio^d heptyltiiid . 

"Aralkoxy" means an aralkyl-O- group wherein the aralkyl groiip is as defined herein. 
Exemplary aralko.xy groups include benzyloxy and 1- and 2-naphthalenemetho.xy. 

"Aralkoxycarbonyl- means an aralkyl-O-CO^ group wherein the aralkyl group is as defined 
herein. An exemplary aralko.xycarbonyl group is ben^loxycarbonyl. 

"Aralkyr means an aryl-alkyl- group wherein the aryl and alkyl groups are as defined herein. 
Preferred aralkyls contain a lower alkyl moiety. Exemplaiy aralkyl groups include benzyl, 2-phenethyl 
and naphthalenemethyl. 

"Aralkylsulfonyl" means an aralkyl-SQr group wherein the aralkyl group is as defined herein. 
"Aralkylsulfinyl" means an aralkyl-SO- group wherein the aralkyl group is as defined herein. 
•Aralkylthio" means an aralkyl-S- group wherein the aralkyl group is as defined herein. An 
exemplary aralkylthio group is benzylthio. 

"Aroyl" means an aryl-CO- group wherein the aryl group is as defined herein. Exemplary aroyl 
30 ^groups include benzoyl and 1- and 2-naphthoyL - S j ^ " 

"Aryl" means an aromatic monocyclic or multicyclic ring system of about 6 to about 14 carbon 
atoms, preferably of about 6 tor about 10 carbon atoms. ThejQjjsoptio^^ 

:Ving system substituentsSvhich may be die sameor different, and are as defined herein. Exemplary ao'l 
groups include/phenyj^ naphthyl, ^ubstituteTj^^ M^and substituted naphthyl. 

"Aryldiazo" means an aryl-diazo- group wherein the aryl and diazo groups are as defined herein. 
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"Fused arylcycloalkenyl" means a fused aryl and cycloalkenyl as defined herein. Preferred fused 
arylcycloalkenyls are those wherein the aryl thereof is phenyl and the cycloalkenyl consists of about 5 to 
about 6 ring atoms. A fused arylcycloalkenyl group may be bonded to the rest of the compound dirough 
any atom of the fused system capable of such bondage. The fused arylcycloalkenyl may be optionally 
substituted by one or more ring system substituents, wherein |he "ring system substituent" is as defined 
herein. Exemplary fused arylcycloalkenyl groups include 1,2-dihydronaphthylenyl; indenyl; 1,4- 
naphthoquinony], and the like. 

"Fused arylcycloalkyl" means a fused aryl and cycloalkyi as defined herein. Preferred fused 
arylcycloalkyls are those wherein the aryl thereof is phenyl and the cycloalkyi consists of about 5 to about 
6 ring atoms. A fused arylcycloalkyi group may be bonded to the rest of the compound through any atom 
of the fused system capable of such bonding. The fused arylcycloalkyi may be optionally substituted by 
one or more ring system substituents, wherein the "ring system substitueni" is as defined herein. 
Exemplary fused arylcycloalkyi and substituted fused arylcycloalkyi groups include 1,2,3,4- 

tetrahydronaphthyl; l,4-dimethyl-2,3.dihydronaphthyl; 2,3-dihydro-l,4.naphthoquinonyl, a-tetralonyl, (J- 
tetralonyl and the like. 

"Fused arylheterocyclenyl" means a fused aryl and heterocyclenyl wherein the aryl and 
heterocyclenyl groups are as defined herein. Preferred fused arylheterocyclenyl groups are those wherein 
the aryl thereof is phenyl arid the heterocyclenyl consisu of about 5 to about 6 ring atoms- A fused 
arylheterocyclenyl group may be bonded to the rest of the compound through any atom of the fused 
system capable of such bonding. The designation of aza, oxa or thia as a prefix before the heterocyclenyl 
portion of the fused arylheterocyclenyl means that a nitrogen, oxygen or sulfur atom respectively, is 
present as a ring atom. The fused arylheterocyclenyl may be optionally substituted by one or more ring 
ystem substituents, wherein the "ring system substituent'^ is as defined herein. The nitrogen atom of a 
fused arylheterocyclenyl may be a basic nitrogen atom. The nitrogen or sulphur atom of the 
heterocyclenyl portion of the fused arylheterocyclenyl is also optionally oxidized to the corresponding 
N-oxide, S-oxide or S,S-dioxide. Exemplary fused arylheterocyclenyl and substituted fused 
arylheterocyclenyl groups include SH-indolinyl, 2(lH)quinolinonyl, 4-oxo-l,4.dihydroquinolinyl, 2H.1. 
oxoisoquinolyl, 1,2-dihydroquinolinyI, (2H)quinolinyl N-oxide, 3,4-dihydroquinolinyl, 1,2- 
dihydroisoquinolinyl, 3,4-dihydroisoquinolinyl, chromonyl, 3,4-dihydroisoquinoxalinyI. 4- 
(3H)quina2olinonyl, 4H.chromen.2yl, and the like. Preferably, 2(lH)quinolinonyl, 1.2-dihydroquinolinyl, 
(2H)quinolinyl N-oxide, or 4-(3H)quinazolinonyl. 

"Fused arylheterocyclyl" means a fused aryl and heterocyclyl wherein the aryl and heterocyclyl 
groups are as defined herein. Preferred fused arylheierocyclyls are those wherein the aryUhereof is 
phenyl and the heterocyclyl consists of about 5 to about 6 ring atoms. A fused arylheterocyclyl may be 
bonded to the rest of the compound through any atom of the fused system capable of such bonding. The 
designation of aza, oxa or thia as a prefix before the heterocyclyl portion of the fused arylheterocyclyl 
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means that a nitrogen, oxygen or sulphur atiom respectively is present as a ring atom. The fused 
arylheterocydyl group may be optionally substituted by one or more ring system substituents, wherein the 
"ring system substituent" is as defined herein; The riitrogeh albm of a fused arylheterocydyl may be a 
basic nitrogen atom. The nitrogen or sulphur atom of the heiterocyclyl portion of the fused 
5 arylheterocydyl is also optionally oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide. 
Exemplary fused arylheterocydyl and substittited fused aiylheterocyclyl groups include indolinyl, o- 
benzoic sulfimidyl, 4-chromanonyl, oxindole, 1,2,3,4-tetrahydroisoquinolinyl, l,2j},4- 
tetrahydroquinolinyl, lH-23-dihydroisoindol-2-yl, 2,3-dihydn5benz[fJisoindoi-2-yl, 1^3,4- 
tetrahydrobenz[g]isoquinolin-2-yl, chromariyj, isochrbmanonyl, 2^-dihydrochroraonyl, l,4-ben2odioxan, 
10 l,2;j,4-tetrahydroquinoxalinyl, and the like. Preferably , l4,3,4.tetrahydroisoquinoliByl, lX3,4- 
tetrahydroquinoxialinyi, and 1,2,3,4-tetrahydroquinolinyI. 

"Aryloxy" means an aryl-0- group wherein the aryl group is as defined herein. Exemplary 
groups include phenoxy and 2-naphthyIoxy. 

"Aryloxycarbonyl" means an aiyl-O-CO- group wherein the aiyl group is as defined herein. 
1 5 E.xemplary aryloxycarbonyl groups include phenoxycarbonyl and naphdioxycarbonyl. 

"Arylsulfonyl" means an aryl-SOj- group wherein the aryl group is as defined herein. 
"Arylsulfinyl" means an aiyl-SO- group wherein tlie aryl group k as defined herein. 
"Arylthio? means an aryl-S- group wherein the aryl group is as defined herein. Exemplary 
arylthio groups include phenylthio and naphthylthio. 
20 "Carbamoyl" is an NH2-CO- group. 

"Carboxy" means a HO(0)C- (carboxylic acid) group. 

••Compounds of the invention," and equivalent expressions, are meant to embrace compounds of 
general Formula (1) as hereinbefore described, which expression includes the prodrugs, the 
pharmaceutically acceptable salts, and the solvates, e.g. hydrates, where the context so permits. 
25 Similarly, reference to intermediates, whether or not they themselves are claimed, is meant to embrace 
their salts, and solvates, where the context so permits. For the sake of clarity, particular instances when 
the context so permits are sometimes indicated in the text, but these instances are purely illustrative and it 
IS not intended to exclude other instances when the context so permits. 

"Cydoalkoxy" means an cycloalkyl-O- group wherein the cycloalfcyl gr^up is as defined herein. 
30 Exemplary cydoalkoxy groups include cyclopentylo.xy and cyclohexyloxy. 

"Cydoalkenyl" means a non-aromatic mono- or multicyclic ring system of about 3 to about 10 
carbon atoms, preferably of about 5 to about 1 0 carbon atoms, and which contains at least one carbon- 
carbon double bond. Preferred ring sizes of rings of the ring system include about 5 lo about 6 ring 
atoms. The cydoalkenyl is optionally substituted with one or more "ring system substituents" which may 
be the same or different, and are as defined herein. E.\emplary monocyclic cydoalkenyl include 
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cyclopentenyl, cycJohcxenyl, cycloheptenyl, and the like. An exemplary multicyclic cycloalkenyl is 
norbomylenyl. 

"Cycloalkyl" means a non-aromatic mono- or multicyclic ring system of about 3 to about 1 0 
carbon atoms, preferably of about.5 to about 10 carbon atoms. Preferred ring sizes of rings of the rirtg 
system include about 5 to about 6 ring atoms. The cycloalkyl is optionally substituted with one or more 
"ring system substituents" which may be the same or different, and are as defined herein. Exemplaiy 
monocyclic cycloalkyl include cyclopentyl. cyclohexyl, cycloheptyl, and the like. E.xemplary multicyclic 
cycloalkyl include 1 -decalin, norbomyl, adamant-( I - or 2-)yl, and the like. 

"Cycloalkylene" means a bivalent, saturated carbocyclic group having about 3 to about 6 carbon 
atoms. Preferred cycloalkylene groups include 1 . 1 -. 1 .2-, 1 ,3-. and 1 .4- cis or trans-cyclohexylene; and 
1,1-, 1,2-, and 1,3-cyclopentylene. 

"Cyclo-imide" means a compound of formulae 






15 



The cyclo-imide moiety may be attached to the parent molecule through either a carbon atom or nitrogen 

atom" of the carbamoyl moieiy. An exemplaiy imide group is N-phthalimide. 
j "Diazo" means a bivalent -N=N- radical. 

- 

"Halo- means fluoro, chioro, bromo, or iodo. Preferred are fluoro, chioro and bromo, more 
preferably fluoro and chioro. 

-Heteroaralkyr means a heteroaiyl-alkyi- group wherein the heteroaiyl and alkyi groups are as 
defined herein. Preferred heteroaralkyls contain a lower alkyl moiety. Exemplary heteroaralkyl groups 
include thienylmethyl, pyridylmethyl. imidazolylmethyl and pyrazinylmethyj. 

"Heteroaralkylthio- means a heteroaralkyl-S- group wherein the heteroaralkyl group is as defined 
herein. An exemplary heteroaralkylthio group is 3-pyridinepropanthiol. 

"Heteroaralkoxy" means an heteroaralkyl-O- group wherein the heteroaralkyl group is as defined 
herein. An e.\emplaiy heteroaralkoxy group is 4-pyridylmethylo.\y. 

"Heteroaroyl" means an means an heteroaiyl-CO- group wherein the heteroaryl group is as 
defined herein. Exemplary heteroaryl groups include ihiophenoyi, nicotinoyi, pyrroI-2-ylcarbonyl and 1- 
and 2-naphihoyl and pyridinoyl. 
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''Heleroar\idiazo'* means an heteroao'Ndiazo- group wherein the heteroaryl and diazo groups 
as defined herein. 



are 



-Heteroaryl" means an aromatic monocych'c or multicyclic ring system of about 5 to about 14 
carbon atoms, preferably about 5 to about 10 carbon atoms, in which at least one of the carbon atomtf in 
5 the ring system is replaced by a hetero atom; i.e., other than carbon, for example nitrogen, oxygen or 
sulfur. Preferred ring sizes of rings of the ring system include about 5 to about 6 ring atoms. The 
heteroaryl ring is optionally substituted by one or more "ring system substituents'' which may be the same 
or different, and are as defined herein. The designation of aza, oxa or thxa as a prefix before the 
heterpaiy I means that a nitrogen, oxygen or sulfur atom is present, respectively, as a ring atom. A 
10 nitrogen atom of an heteroaryl may be a basic nitrogen atom and also may be optionally oxidized to the 
corresponding N-oxide. Exemplary heteroaryl and substituted heteroaryl groups include pyrazinyl, 
thienyl, isothiazolyl, oxazolyl, pyrazolyl, cinnolinyl, pleridinyl, benizofuryl, furazanyl, pyrrolyl, 1,2,4- 
oxadiazolyl, benzoxazole, 1,2,4-thiadiazoIyl, pyridazinyl, indazolyl, quinoxalinyl, phthalazinyl, 
imidazoIU-aJpyridine, imidazo[2,l-b]thiazolyl, benzofurazanyl, azaindolyl, benzimidazolyl, 
1 5 benzothienyl, thienopyridyl, thienopyrimidyl, pyrrolopyridyl, imidazopyridyl, naphthyridinyl, 

benzoazaindole, l,2,4-tria2inyl,benzothiazolyl, fuiyl, imidazolyI,indoIyI, isoindolyl, indoHzinyl, 
isoxazolyl, isoquinolinyl, isothiazolyl, oxadiazolyl, pyrazinyl, pyridazinyl, pyrazolyl, pyridyl, 
pyrimidinyl, pyrrolyl, quinazolinyl, quinolinyl, 1, 3,4-th iadiazoly I, ihiazolyl, thienyl and triazolyl. 
Preferred heteroafyl and substituted heteroaryl groups include quinolinyl, indazolyl, indolyl, quinazolinyl, 
20 pyridyl, pyrimidinyl, furyl, benzothiazolyl, benzoxazole, benzofuryl, quinoxalinyl, benzimidazolyl, 1 A4- 
oxadiazolyl, benzothienyl, and isoquinolinyl. 

• ■ 

"Fused heteroarylcycloalkenyl" means a fused heteroaryl and cycloalkenyl wherein the heteroaryl 
and cycloalkenyl groups are as defined herein. Preferred fused heteroarylcycloalkenyls are those wherein 
the heteroaryl thereof is phenyl and the cycloalkenyl consists of about 5 to about 6 ring atoms. A fused 

25 heteroarylcycloalkenyl may be bonded to the rest of the compound through any atom of the fused system 
capable of such bonding. The designation of aza, oxa or thia as a prefix before the heteroaryl portion of 
the fused heteroarylcycloalkenyl means that a nitrogen, oxygen or sulfur atom is present, respectively, as 
a ring atom. The fused heteroarylcycloalkenyl may be optionally substituted by one or more ring system 
substituents, wherein the "ring system substituent" is as defmed herein. The nitrogen atom of a fused 

30 heteroarylcycloalkenyl may be a basic nitrogen atom. The nitrogen atom of the heteroaryl portion of the 
fused heteroarylcycloalkenyl may also be optionally oxidized to the corresponding N-oxide. Exemplary 
fused heteroarylcycloalkenyl groups include 5,6-dihydroquinolyl; 5,6-dihydroisoquinolyl; 5,6- 
dihydroquinoxalinyl; 5,6-dihydroquinazolinyl; 4,5-dihydro- 1 H-benzimidazolyl; 4,5-dihydrobenzoxazolyl; 
1,4-naphthoquinoIyl, and the like. 
35 "Fused heteroarylcycloalkyi" means a fused heteroaryl and cycloalkyi wherein the heteraiyl and 

cycloalkyi groups are as defined herein. Preferred fused heteroarylcycloalkyls are those wherein the 
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heieroaryl thereof consists of about 5 to about 6 ring atoms and the cycloalkyi consists of about 5 to about 
6 ring atoms. A fused.heteroarylcycloallcyl may be bonded to . the rest of the compoun through any atom 
of the fused system capable of such bonding. The designation of aza, oxa or thia as a prefix before the 
heteroaryl portion of the fused heteroarylcycloalkyLmeans that a nitrogen, oxygen or sulfur atom is 
present respectively as a ring atom. The fused heterparylcycloalkyl may be optionally substituted by one 
or more ring sysjtem substituents, wherein the "ring system substituent*' is as defined herein. The nitrogen 
atom of a fused heteroarylcycloalkyl may be a basic nitrogen atom. The nitrogen atom of the hetenDaryl 
portion of the fused heteroarylcycloalkyl may also be optionally oxidized to the corresponding N-oxide.' 
Exemplary fused heteroarylcycloalkyl include 5,6,7,8-tetrahydroquinolinyl; 5,6,7,8-tetrahydrois6quinolyl; 
5,6 J,8-tetrahydroquinoxalinyl; .5,6,7,8- tetrahydroquinazoly I; 4,5,6,7-tetrahydro- 1 H-benzimidazoIyl; 
J 4,5,6,7-tetrahydrobenzoxazolyl; lH-4-oxa-l,5-diazanaphthaIenT2-only; U3-dihydroirnidizole-i4,5j- ' 
pyridin-2-only; 2,3-dihydro-l,4-dinaphthoquinonyI and the like, preferably, 5.6,7,8-tetrahydr6quinolinyl 
or 5,6,7,8-teirahydrpisoquinolyl. 

"Fused heteroarylheterocycienyP' means a fused heteroaryl and heterocyclenyl wherein the 
hcteraryl and heterocyclenyl groups are as defined herein. Preferred fused heteroarylheterocyclenyls are 
those wherein the heteroaryl thereof consists of about 5 to about 6 ring atoms and the hetbfocydenyl 
consists of about 5 to about 6 ring atoms. A fused. heteroarylheterocyclenyl may be bonded to the rest of 
the compound through any atom of the fused system capable of such bonding. The designation of aza, 
oxa or thia as a prefix before the heteroaiyl or heterocyclenyl portion of the fused ' ' 
heteroarylheterocyclenyl means that a nitrogen, oxygen or sulfur atom is present respectively as k ring 
atom. The fused heteroarylheterocyclenyl may be optionally substituted by one or more ring system 
substiiuent, wherein the "ring system substituent" is as defined herein. The nitrogen atom bf a fused . 
heteroarylazaheterocyclenyl may be a basic nitrogen atom. The nitrogen or sulphur atom of the 
heteroaryl or heterocyclenyl portion of the fused heteroarylheterocyclenyl may also be optionally 
oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide. Exemplary fused 
heteroarylheterocyclenyl groups include 7,8-dihydro[l,7]naphthyridinyl; l,2-dihydro[2,7]naphthyridinyl; 
6,7.dihydro-3H.imidazo[4,5-c]pyridyl; 1 ,2-dihydro- 1 ,5-naphthyridinyl; 1 ,2-dihydro-l ,6-naphthyridinyl; 

l,2-dihydro-l,7-naphthyridinyl; U2-dihydro-l,8-naphthyridinyl; I,2-dihydro-2,6-naphthyridinyl, and the 
like. 

"Fused heteroarylheterocyclyr' means a fused heteroaryl and heterocyclyl wherein the heteroaryl 
and heterocyclyl groups are as defined herein. Preferred fused heteroarylheterocyclyls are those wherein 
the heteroaryl thereof consists of about 5 to about 6 ring atoms and the heterocyclyl consists of about 5 to 
about 6 ring atoms. A fused heteroarylheterocyclyl may be bonded to the rest of the compound through 
any atom of the fused system capable of such bonding. The designation of aza, oxa or thia as a prefix 
before the heteroaryl or heterocyclyl portion of the fused heteroarylheterocyclyl means that a nitrogen, 
oxygen or sulfur atom is present respectively as a ring atom. The fused heteroarylheterocyclyl may be 
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optionally substituted by one or more ring system substituent, wherein the "ring system substituent" is as 
defined herein. The nitrogen atom of a fused heterbarylheterocyclyl may be a basic nitrogen atom. The 
nitrogen or sulphur atom of the heteroaryl or hetenScyclyl portion of the fused hetefoarylheterocyclyl may 
also be optionally oxidized to the corresponding N^xide. S-oxide or S,S-dioxide. Exemplary fused ' 
heteroarylheterocyclyl groups include 2^-dihydro-IH pyn-oI[3.4-bJquinolin-2-yl; lA3.4.tetrahydrobenz 
[b][!.7]naphthyridin-2-yl; U^.4-tetrahydrobenz Ib][I,63naphthyridin-2-yl; lA3,4.tetfahydro-9H. 

pyrido(3,4-b]indo|.2yl- l^,3,4-tctrahydh>-9H-pyrido[43-b]indoI-2yl,2^,.dihydro.lH-pyiTolo[3.4. 
b]indol-2.yI; lH-2^.4>tetrahydroazepino[3.4-b3indol-2-yl; 1 H-2^,4,5-tetrahydroa2epino{4.3-b3indol-3- 
yl; IH-2^,4,5-tetrahydroa2epino[4,5-b]indol-2 yl, 5,6,7.8-tetrahydro[l,7]napthyridinyl; 1,2^,4- 
tetrhydro[2.7]naphthyridyl; 2;j.dihydro[ J .4]dioxino[2;j-bJpyridyl; 2^-dihydro[ 1 ,4]dioxino[i> 
b]pryidyl; 3,4:dihydro-2H- 1 -oxa[4.6]dia2anaphthalenyI; 4,5,6,7.tetrahydro.3H.imida2o(4,5-c]pyridyI; ) I 

6,7-dihydrot5,8Jdia2anaphthalenyl; 1 A3,4-tetrahydro[ 1 ,5] napthyridinyl; 1 ^,4- 
tetrahydrof 1 .6]napthyridinyl; 1 A3.4.tetrahydrot 1 . 7]napd,yrid iny I; 1 ,2.3.4-tetrahydrof 1 .SJnapthyridinyl; 
U^,4-tetrahydro[2,6]napthyridinyl, and the like. 

"Heterc^rylsulfonyl- means an heteroaiyl-SOr group wherein the heteroaiyl group is as defined 
herein. An ^c^mplary heterarylsulfonyl groups is 3.pyridineprx>pansuIfonyl. 

"lleteroaiylsulfinyl- means an heteroaryl -SO group wherein the heteroatyl group is as defined 

herein. 

"Heteroarylthio" means an heteroaiyl -S- group wherein the heteroaryl group is as defined herein. 
20 Exemplaiy heteroaryl thio groups include pyridylthio and quinolinylthio. 

"Heterocyclenyl" means a non-aromatic monocyclic or multicyclic hydrocarbon ring system of 
about 3 to about 1 0 carbon atoms, preferably about 5 to about 1 0 carbon atoms, in which at least one or 
more of the carbon atoms in the ring system is replaced by a hetero atom, for example a nitrogen, oxygen , h 
or sulfur atom, and which contains at least one carbon^arbon double bond or carbon-nitrogen double 
bond. Preferred ring sizes of rings of the ring system include about 5 to about 6 ring atoms. The 
designation of aza, oxa or thia as a prefix before tije heterocyclenyl means that a nitrogen, oxygen or 
sulfur atom is presem respectively as a ring atom. The heterocyclenyl may be optionally substituted by 
one or more ring system substituents, wherein the "ring system substituent" is as defined herein. The 
nitrogen atom of an heterocyclenyl may be a basic nitrogen atom. The nitrogen or sulphur atom of the 
heterocyclenyl is also optionally oxidized to the corresponding N-oxide, S-oxide or S,S-dtoxide. 
Exemplary monocyclic azaheterocyclenyl and substituted monocyclic azaheterocyclenyl groups include 
1 ,2,3,4- tetrahydrohydropyridine, 1,2-dihydropyridyl. 1 ,4.dihydropyridyi, 1 ,2,3,6-tetrahydropyridine, 
4(3H)pyrimidone. 1.4,5,6-tetrahydropyrimidine. 2-pyrTolinyI. 3-pyrrolinyI, 2-imidazolinyl, 2-pyra2olinyl, 
and the like. Exemplary oxaheterocyclenyl groups include 3,4-dihydro-2^-pyran, dihydrofuryl, and 
fluorodihydrofuryl An exemplary multicyclic oxaheterocyclenyl group is 7-oxabicyclo[2.2. IJheptenyl. 
Exemplary monocyclic thiaheterocycleny rings include dihydrothioohenvl and dihydrothiopyranyl. 
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"Heterocycly!" means a non-aromatic saturated monocyclic or multicyclic ring system bf^about 3 
to about 1 0 carbon atoms, preferably about 5 to about J 0 carbon atoms, in which at least one of the carbon 
atoms in the ring system is replaced by a hetero atom, for example nitrogen, oxygen or sulfur. Preferred 
ring sizes of rings of the ring system include about 5 to about 6 ring atoms. The designation of aza. d.xa 
; or tliia as a prefix before the heterpcyclyl means that a nitrogen, axygen or sulfur atom is present 

respectively as a ring atom. The heterocycly! may be optionally substituted by one or more Ting system 
substituents" which may be the same or different, and are as defined herein. The nitrogen atom of an 
heterocyclyl may be a basic nitrogen atom. The nitrogen ^r sulphur atom of the heterocyclyl is also 
optionally oxidized to the corresponding N-oxide, S-o.xide or S,S:dioxide. Exemplary monocyclic 
heterocyclyl rings includ? piperidyl, pyrrolidinyl, piperazinyl, morpholinyl. thiomorpholinyl, ' 
^ thiazolidinyl, 1 ,3-dioxolanyi, 1^4rd.io«nyl, tetrahydrofo^^^ tetrahydzpthipphenyI,tetrafaydit)thioRyranyl, 

and the like. Exemplary multicyclic heterocyclyl rings include 1,4 diazabicycio-[2.2.2]octane and 1,2- 
cyclohexanedicarboxylic acid anhydride. 

' "c'."^gsJiydrogen. aikyi, cycioalkyl , heterocyclyl, aiyl, heteroaiyl, 
aralkyl. necmmkyl/hydnxy . alkoxy. aryloxy, aralkoxy, acyl, arpyl, halo, nitro, cyall^^^aiboxy, 
alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkylsulfonyl. aiylsulfonyl, heteroaiylsulfonyl, 
alkyisulfinyl, arylsulfinyl. heteroar^^lsulfinyl, alkylthio, aiy Ithio, heteroaiylthio, aralkylthio, 
heteroaralkylthio. fused cycioalkyl, fused cycloalkenyl. fused heterocyclyl, fused heterocyclcnyl, aiyJazo. 
heteroaiylazo, R*R^., R«R-NCO-, R'OjCN., and R;r"^S02- wherein R» and R^ are independently 
hydiogiin, alkyl, aryl, arallo^l or heteroaralkyl, or one of R* and R''-is hydrogen or alkyl and the other of R' 
and R'' is aroyl or heteroaroyl. K' and R" are independently hydrogen, alkyl. aryl, heteroaiyl. cycioalkyl, 
cycloalkenyl. heterocyclyl, heterocyclenyl. aralkyl or heteroaralkyl. Where the ring is cycioalkyl, 
cycloalkenyl, heterocyclyl or heterocyclenyl, the ring system substituent may also include methylene 
. (HjC-X 0X0 (O-), thioxo (S=), on carbon atom(s) thereof. Preferably, the ring substituents are selected 
from 0X0 (0=), (lower) alkyl, aryl, alkoxy, aralkoxy, halo, trifluoromethyl. carboxy, alkoxycarbonyl, 
optionally subsUtuted phenyl, optiomdiy substituted benzyloxy, optionally substituted cyclohexyl. 
optionally substituted cyclobutyl, optionally substituted heteroaryl, and R*OjCN-, wherein R' is 
cycioalkyl. 



"Tetrazolyl" means a group of formula 



N I 



wherein the hydrogen atom thereof is optionally replaced by alkyl, carboxyalkyl or alkoxycarbonylalkyl. 



^%^90^ AAA « « 
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"PPAR ligand receptor binder" means a ligand which binds to the PPAR receptor. PPAR iigand 
receptor binder? of this invention are useful as agonists or antagonists of the PPAR-o, PPAR.5. or PPAR- 
preceptor. 

TTie term "phamiaceutically acceptable salt" refers to a relatively non-toxic, inorganic or orginjc 
acid addition salt of a compound of the present invention. A salt can be prepared in situ during the final 
isolation and purification of a compound or by separately reacting the purified compound in its free base 
form with a suitable organic or inorganic acid and isolating the salt thus formed. Representative salts 
include the hydrobromide. hydrochloride, sulfate, bisulfate, phosphate, nitrate, acetate. oxaUte, valerate, 
oleate. palmitate. stearate. lauiate, borate, benzoate, lactate, phosphate, tosylate, citrate, maleate, 
fiimarate, succinate, tartrate, miphthylate. mesylate, glucoheptonate. lactiobionate, laurylsulphonate salts, 
and the like. (See. for example S. M. Berge. et al:, "Pharmaceutical Salts.^^ i F^ia^ 1.19, 1977, 

the contents of which are hereby incorporated herein by reference.) 

"Treating" means the partial or complete relieving or preventing of one or more physiological or 
biochemical parameters associated with PPAR activity. 

The term "modulate" refers to the ability of a coihpound to either directly (by binding to the 
receptor as a ligand) or indirectly (as a precursor for a ligand or an inducer which promotes production of 
a ligand from a precursor) induce expression of gene(s) maintained under hormone control, or to repress 
expression of gene (s) mainuiried under such control. 

The term "obesity" refers generally t6 individuals who are at least about 20-30% over the average 
weight for the person's age, sex and height. Technically, "obese" is defined, for males, as individuals 
whose body mass index is greater than 27 J kg/ml Those skilled in the art readily recognize that the 
invemion method is not limited to those who fall within the above criteria. Indeed, the invention method 
can also be advantageously practiced by individuals who fall outside of these traditional criteria, for 
example by those who are prone to obesity. 

The phrase "amount effective to lower blood glucose levels" refers to levels of a compound 
sufficient to provide circulating concentrations high enough to accomplish the desired effecL Such a 
concentration typically falls in the range of about lOnM up to 2mM. with concentrations in the range of 
about 1 OOnm up to about 500nM being preferred. 

The phrase "amount effective to lower triclyceride levels" refers to levels of a compound 
sufficient to provide circulating concentrations high enough to accomplish the desired effect. Such a 
concentration typically falls in the range of about 1 OnM up to 2mM; with concentrations in the range of 
about I OOnm up to about 500nM being preferred. 

Preferred Embodiments 

55 Preferred embodiments according to the invention includes the use of compounds of Formula I 

(and their pharmaceutical compositions) as binders for PPAR receptors. 
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Mor^ paiticularfy, the use of compounds of Fprmula 1 that bind to the PPAR-a receptor, 
compounds of Formula I that bind to the.P . 

comppunds of Formula I that bind to the. PPAR-y receptor, 

compounds of Formula I that bind to the PPAR-a and the PPAR-y receptor, ' 

cpmpounds of Formula I that bind to the PPAR-a and thij PPAR-5 rece^^^^^ 
compounds of Formula I that bind to the PPAR-y and the PPAR-S receptor, 
. compounds of Formula I that act as PPAR receptor agonists; 
compounds of Fonnula I that act as PPAR-a receptor agonists, 
compounds of Formula I that act as PPAR-6 receptor agonists, 
compounds of Fonnula Tthat act as PPAR-y receptor agonists, 
compounds of Fbriniila I that act as both PPAR-a and PPAR-y receptor agonists, 
compounds of Fonnula I that act as both PPAR-a and PPAR-5 receptor agonists, 
compounds of Fonnula I that act as both PPAR-y and PPAR-5 receptor agonists, 

compounds of Fonnula I that act as both PPAR-a receptor antagonists and PPAR-y receptor 
agonists, 

" '•: I . • . ■ . - . • ■ . . . - • • • • . • 

compounds of Formula I that act as both PPAR-a receptor antegqnists and PPAR-5 receptor 
agonists, 

I , . . / , i . . . . . ' 

compounds of Formula I and act as both PPAR-y receptor antagonists and PPAR-5 receptor 
agonists. 



compounds of Formula I that act as both PPAR-a receptor agonists and PPAR-y receptor 
antagonists, 

. compounds of Fonnula I that act as both PPAR-a receptor agonists and PPAR-S receptor 
antagonists, 

compounds of Fonnula I that act as both PPAR-y receptor agonists and PPAR-6 receptor 
antagonists, 

compounds of Fonnula I that act as PPAR receptor antagonists, 

compounds of Fonnula I that act as PPAR-a receptor antagonists, 

compounds of Formula I that act as PPAR-S receptor antagonists, 
compounds of Fonnula I that act as PPAR-y receptor antagonists, 
compounds of Fonnula I that act as both PPAR-a and PPAR-y receptor antagonists, 
compounds of Fonnula I that act as both PPAR-a and PPAR-8 receptor antagonists, and 
compounds of Fonnula I that act as both PPAR-y and PPAR-5 receptor antagonists. 
An embodiment according to the invention is directed to treating a patient sufFering from a 
physiological disorder capable of being modulated by a compound of Fonnula I having PPAR ligand 
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binding activity, ?ompnsihg administering to the patient a pharinacisutically effective amount of die 
compound, or a pharmaceutically acceptable salt thereof. Physiological disorders capable of being so 
modulated include, for example, cell difFerentiation to produce lipid acciimulating cells, regtilation of 
insulin sensitivity and blood glucose levels, which are involved in hypogiycemia/hyperinsulinism 
5 (resulting from, for example, alinormal pancreatic beta cell function, insulin secreting tumors and /or 
autoimmune hypoglycemia due to autoantibodies to insulin, autoantibodies to the insulin receptor, or 
autoantibodies that are stimulatory to pancreatic beta cells), macrophage difFerentiatioii which leads to the 
formation of atherosclerotic plaques, inflammatory response, carcinogenesis, hyperplasia, adipocyte gene 
expression, adipocyte differentiation, reduction in Ac pancreatic P-cell mass, insulin secretion, tissue 
1 0 sensitivity to insulin, liposarcoma cell growth, chronic anoviilation, hyperandrogenismi progesterone 
production, steroidogenesis, redox potential and oxidative stress in cells, nitric oxide synthase (NOS) 
production, increased gamma glutamyl transpeptidase, catalase, plasma triglycerides, HDL and LDL 
cholesterol levels and the like. 

! . . • • 

Another embodiment according to the invention is directed to a method of treating a disease state 
m a patient with a phamiaceutically effective amount of a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, wherein the disease is associated with a physiological detrimental blood level of 
insulin, glucose, free fatty acids (FFA), or triclycerides. 

An embodiment according to the invention is directed to treating a patient sufiFering from a 
physiological disorder associated with physiologically deu-imental levels of triclycerides in the blood, by 
20 administering to the patient a pharmaceutically effective amount of the compound, or of a 
pharmaceutically acceptable salt thereof. 

An embodiment according to the invention is the use of compounds of Fonnula I and their 
pharmaceutical compositions as antidiabetic, anti-lipidemic, anti-hypertensive or anti-arteriosclerotic j) 
agents, or in the treatment of obesity. 

25 Another embodiment according to the invention is directed to a method of treating hyperglycemia 

m a patient, by administering to the patient a pharmaceutically effective amount to lov^er blood glucose 
levels of a compound of Fonnula I, or a phannaceutically acceptable salt thereof. Preferably, the fonn of 
hyperglycemia treated in accordance with this invention is Type II diabetes. 

Another embodiment according to the invention is directed to a method of reducing triglyceride 
30 levels in a patient, comprising administering to the patient a therapeutically effective amount (to lower 
triglyceride levels) of a compound of Fonnula I, or a phamiaceutically acceptable salt thereof. 

Another embodiment according to the invention is directed to a method of treating 
hyperinsulinism in a patient, comprising administering to the patient a therapeutically effective amount of 
a compound of Formula I, or a pharmaceutically acceptable salt thereof. 
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Another embodiment according to the invention is directedto a method of treating insulin 
resistance in a patient, comprising administering to the patient a therapeutically effective amount of a 
compound of Formula I, or a pharmaceutical ly acceptable salt thereof. 

Another embodiment according to the invention is directed to a metfiod of treating cardiovascular 
disease, such as atherosclerosis in a patient, comprising administering to the patient a therapeutically 
effective amount of a compound of Fonnula I, or a pharmaceutical ly acceptable salt thereof. 

Another embodiment according to the invention is directed to treating of hyperiipidemia in a 
patient, comprising administering to the patient a therapeutically effective amount of a compound of 
Formula I, or a phannaceutically acceptable salt thereof. 

Another embodiment according to the invention is directed to treating of hypertension in a 
patient, comprising administering to the patient a therapeuUcally effective amount of a compound of 
Fonnula I, or a phannaceutically acceptable salt thereof. 

Another embodiment according to the invention is directed to treating eating disorders in a 
patient, comprising administering to the patient a therapeutically effective amount of a compound of 
Fonnula I, or a phannaceuticaliy acceptable salt thereof. Treatment of eating disorders includes the 
regulation of appetite andor food intake in patients suffering from under-eating disorders such as anorexia 
nervosa as well as over-eating disorders such as obesity and anorexia bulimia. 

Another embodiment according to the invention is directed to.treating a disease state, associated 
with low levels of HDL comprising administering to the patient a therapeutically effective amount of a 
compound of Fonnula I, or a phannaceutically acceptable salt thereof. Diseases associated with.low 
levels of HDL include atherosclerotic diseases. 

Another embodiment according to the invention is directed to treating polycystic ovary syndrome 
•wmprising administering to the patient a therapeuUcally effective amount of a. compound of Fonnula I, or 
a pharmaceutically acceptable salt thereof. 

Another embodiment according to the invention is directed to treating climacteric comprising 
administering to the paUent a therapeutically efiFecUve amount of a compound of Fomiula I, or a 
phannaceutically acceptable salt thereof. 

Another embodiment according to the invention is directed to treating inflammatoiy diseases such 
as rheumatoid arthritis, chronic obstructive pulmonary disease (emphysema or chronic bronchitisX or 
asthma comprising administering to the patient a therapeutically effective amount of a compound of 
Formula I, or a pharmaceutically acceptable salt thereof. 

Another aspect of the invention is to provide a novel phannaceuUcal composition which is 
effective, in and of itself, for utilization in a beneficial combination Uierapy because it includes a plurality 
of active ingredients which may be utilized in accordance with the invention. 

In another aspect, the present invention provides a method for treating a disease state in a patient, 
wherein the disease is associated with a physiological detrimental level of insulin, glucose, free fatty acids 
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(FFA), or triglycerides, In the blood* comprising administering to the patient a therapeutically effective 
amount of a compound of Formula I, and ilso administering a therapeutically eflFective amount of an 

additional liypoglycemic agent. • < . , 

In another aspect, the preterit invention provides a method for treating a disease state in a patient, 
wherein the disease is Associated with a physiolbgital detrimental level of insulin, glucose, free fatty acids 
(FFA), or triglycerides, in the blood, comprising administering to the patient a therapeutically effective 
amount of a compound of Formula 1, and also administering a therapeutically effective amount of a 
biguanidine compound. ' 

In anodier aspect, the present invention provides a method for treating a disease state in a patient, 
wherein die disease is associated widi a physiological detrimentei level of insulin, glucose, free fatty acids 
(FFA), or triglycerides, in die blood, comprising administering to die patient a therapeutically eflTective 
amount of a compound of Formula I, and also administering a tiierapeutically effective amount of 
metfonnin. 

The invention also provides kife or single packages «»mbining two or more aaive ingredients 
useful in treating the disease. A kit may provide (aione or in combination with a pharmaceudcally 
acceptable diluent or carrier), a compound of Formula (I) and an additional hypoglycaemic agent (alone 
or m combination with diluent or carrier). 

There are many known hypoglycemic agents in die ait, for example, insulin; biguanidines, such 
as metformin and buformin; sulfonylureas, such as acetohexamide, chioropropamide, tolazamide, 
tolbutamide, glyburide, glypizide and glyclazlde; diiazolidinediones, such as troglitazone; a-glycosidase 
inhibitors, such as acarbose and miglatol; and B3 adrenoreceptor agonists such as CL-316, 243. 

Since sulfonylureas are known to be capable of stimulating insulin release, but are not capable of 
acting on insulin resistance, and compounds of Formula I are able to act on insulin resistance, it is 
envisaged diat a combination of diese medicaments could be used as a remedy for conditions associated 
25 widi bodi deficiency in insulin secretion and insulin-resistance. 

Therefore, die invention also provides a method of treating diabetes mellitus of type II in a patient 
comprising administering a compound of Formula I and one or more additional hypoglycemic agents 
selected from die group consisting of sulfonylureas, biguanidines, diiazolidinediones, Bj-adrenoreceptor 
agonists, a-glycosidase inhibitors and insulin. 

The invention also provides a mediod of treating diabetes mellitus of type II in a patient 
comprising administering a compound of Formula I and a sulfonylurea selected from die group consisting 
of acetohexamide, chlorpropamide, tolazamide, tolbutamide, glyburide, glypizide and glyclazide. 

The invention also provides a method of treating diabetes mellitus of type II in a patient 
comprising administering a compound of Formula I and a biguanidine selected from the group consisting 
35 of metformin and buformin. 
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The invention also provides a method of treating diabetes mellitus of type II in a patient 
comprising administering a compound of Formula I and an o-glycosidase inhibitor selected from the 
group consisting acarbose and miglatol. 

The invention also provides a method of treating diabetes mellitus of type II in a patient 
comprising administering a compound of Formula I and an thiazolidinedione, for example, troglitazone. 

As indicated above, a compound of Formula I may be administered alone or in combination with 
one or more additional hypoglycemic agents. Combination therapy includes administration of a single 
pharmaceutical dosage formulation which contains a compound of Formula I and one or more additional 
hypoglycemic agent, as well as administration of the compound of Fomiula I and each additional 
hypoglycemic agents in its own separate pharmaceutical dosage formulation. For example, a compound 
of Formula I and hypoglycemic agent can be administered to the patient together in a single oral dosage 
composition such as a tablet or capsule, or each agent administered in separate oral dosage formulations. 
Where separate dosage formulations are used, the compound of Formula I and one or more additional 
hypoglycemic agents can be administered at essentially the same time, i.e., cbncurrentiy, or at separately 
staggered times, i.e., sequentially. 

For example, the compound of Formula I may be administered in combination with one or more 

of the following additional hypoglycemic agents: insulin; biguanidines such as metfoimin or buformin; 

sulfonylureas such as acetohexamide. chloropropamide, tolazamide, tolbutamide, glyburide, glypizide or 

glyclazide; thiazolidinediones such as troglitazone; a-glycosidase inhibitors such as acarbose or miglatol; 

or Bs adrenoreceptor agonists such as CL-3 16, 243. 

The compound of Formula I is preferably administered with a biguanidirie. in particular 
metformin. ' 

The compounds of Formula I contain at least three aromatic or hetero-aromatic rings, which may 
be designated as shown in Formula II below, and for which their substitution pattern along the chain with 
respect to each other also is shown below. 




Ring I 



a 




Linker I 



Ring II 



Re 



Linker 11 




Ring III 



'10 



111 



Rl2 



y 

Linker III 



(11) 




A preferred aspect of the compounds of Formula II, is a compound wherein ^ is selected 
from quinolinyl, benzothiophenyl, benzoimidazolyl. quinazolinyl, benzothiazolyl, quinoxalinyl, naphthyl, 
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pyridyUH-indazolyl. 1 ^.3,4.tetrahydroquinoiinyl, benzofuranyl. thienyl, or indolyl. and one end of the 




All 



linker. Linker I, is attached to preferably at the 2-position of the ring moiety. 

( "^"y 

Another aspect of the compounds of Formula II is a compound wherein V— ^ is a 6- 




ArO 



membered aiyl or heteroaryl group and Linker I and Linker II are attached to ^ at positions 

5 1 or 1 ,4- to each other. 

■ G) 

Another aspect of the compounds of Formula II is a compound wherein ^ is a naphthyj 




group. Linker I and Linker II are attached to at positions 1,4-, 

or 2,4- to each other on the naphthyl moiety. 




Another aspect of the compounds of Fomula II, is a compound wherein V ^ jg g. 

membered aryl or heteroaryl, and has a preferred position of attachment of Linker II and Linker HI to 
Ring III at positions 1,2-, to each other. 




Ar UI 



Another aspect of the compounds of Formula II. is a compound wherein 
membered aryl or heteroaryl, and has a preferred position of attachment of Linker II and Linker III to 
Ring III at positions I^-, 

1,3-, to each other. 




ArlU 



Anodier aspect of the compounds of Formula II, is a compound wherein ^ is 6- 

membered aryl or heteroaiyl, and has a preferred position of attachment of Linker II and Linker III to 
Ring III at positions 1,4- to each other. 

m 

A further preferred aspect of the compound of Fonnula II is described by Formula V below: 
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where R,, Rj, c, d, e, f, D, E and Z are as defined above, c + d = 1-3, and R* and R" are ring system 
substituents. - ' : . i ' • \ 



• 1 . 
■ < 



4 , * 



• I • I \f\ 



4 t 1 



Anotherr aspect of this invention is a compound of the invention wherein 




optionally substituted aryl, optionally substitute|d azaheteroaryl, or optionally substituted fused 



arylheterocyclenyl; 




4 * f < 



/ f I , 



; is optionally substituted aiy I, optionally substituted heteroaryl, or 



* • * ♦ 




optionally substituted fiised arylheterocyclenyl; and — ^ is optionally substituted aryl 
optionally substituted hetooaryl, optionally substituted fiwed aryl^eterpcyclalky 1 or optionally 
substituted fused aiylheterocycienyL 

Another aspect of this invention is a compound of the invention wherein a = 1 or 2: Ri 
and R2 is hydrogen; A is a chemical bond; and b == 0. 

/' Another aspect of this invention is a compound of the invention wherein a « 0; A is 

Rl5 



O-f 



h-o- 



s 

16 ; R,5 and Ri6 are hydrogen; g is 1 , 2, or 3; and b = 0. 
Another aspect of this invention is a compound of the invention wherein a « 0; A is - 
NRi3-, b = 1, R3 and R4 are hydrogen. 

Another aspect of this invention is a compound of the invention wherein a = 2; vicinal Rj 
radicals taken together with the carbon atoms to which, the R, radicals are linked form an 
ethylene group; R2 is hydrogen; A is a chemical bond; and b=0. 

Another aspect of this invention is a compound of the invention wherein a 1, 2 or 3; R| 
and R2 are hydrogen; A is -0-; and b = 0. 
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Another aspect of this invention is a compound of the invention wherein a = 1 ; R,, R2, Rj 
and Ri are hydrogen; A is -0-; and b = I . 

Another aspect of this .invention is a compound of the invention wherein c = 1 pr2; R5 
and Ri are hydrogen or alkyl; B.is a chemical bond; and d = 0. 
5 Another aspect of this invention is a compound of the invention wherein c = 2; vicinal Rj 

radicals taken together vyith^Ae pprbpn atoms to which the, R5 radicals are linked fonn an 
ethylene group; R< is hydrogen; B is a chemical bond; and d=0. 

Another aspect of this invention is a compound of the invention wherein c = 0 or 1; R5 
and R^ are hydrogen; B is-0-; and d = 0 or 1. 

1 0 Another aspect of this invention is a compound of the invention wherein c = 0- B is - 

C(0)- or -S(0)2-; d = 1 aiid R7 arid R« are independentiy hydrogen or alkyl. 

Anbther aspect of this invention is a compound of the invention wherein e = 0' f = 0- D 
and E is a chemical bond; Z is R2 , 02SHNCO-, and R2, is phenyl. 

Anotiier asp^ of this mvention is a comppund of the invention wherein e » 0; f = 0 or 1; 
D and E is a chemical bond; Z is tetrazolyl, NH2CO. or -COzR^,; and R,, is hydrogen or lower ' 
alkyl. 

Anodier aspect of this invention is a compound of the invention wherein e = 0; f = 0 or 1 ; 
D is -O- or a chemical bond; E is a chemic^ bond; aiid Z is tetr^lyl, NHjCO- or-C02R2i; and 
R21 is hydrogen or Iowa- alkyl. 

Another aspect of Ais invention is a compound of the invention wherein e = 0; f = 1; D is 
-O- or a chemical bond; E is a chemical bond; R, , and R,2 are hydrogen or alkyl; arid Z is 
tetrazolyl. NH2CO- or -CO2R21; and R2, is hydrogen or lower alkyl. 

Another aspect of diis invention is a compound of the invention wherein e = 2, then 
vicinal R, radicals taken together with the carbon atoms to which the R9 radicals are linked fonn 
an ethylene group; f = 0; D and E is a chemical bond; and Z is -CO2R2,; and Rj, is hydrogen. 

Another aspect of this invention is a compound of the invention wherein e = 0; f = 3; D is 
-0-; E is a chemical bond; R„ and R.j are hydrogen or alkyl, or at least one of R„ is carboxyl or 
alkoxycarbonyl; Z is tetrazolyl, or -CO2R21; and Rj, is hydrogen or lower alkyl. 

Another aspect of this invention is a compound of the invention wherein e = 0; f = 1 , 2, or 
3; D IS -C(0)-; E is a chemical bond; R| 1 and R,2 are hydrogen or aJkyl; Z is tetrazolyl or - 
CO2R21; and R21 is hydrogen or lower alkyl. 
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A preferred aspect of this invention is a compound of the invention wherein 
an opuonally substituted quinolinyl, quinoxalinyl, quinazolinyj, isoquinolinyl, Malkyl-quinolin- 
4-onyl, quina2oIin-4-onyl, benzoxazolyl, benzimidazolyl, benzothiazolyl, benzofiiranyl, 
benzothiophenyl, indolinyl oxazolyl, thiazolyl, oxadiazolyl isoxazolyl, imidazolyl, pyrazol-yl, 
thiadiazolyl, triazolyl, pyridyl pyrimidinyl, pyrazinyl, pyridazinyl. phenyl, or napthaleny) group, 
wherein the substituent is a ring system substituent as defined herein, more preferably a 
subsUtuent selected from the group consisting of phenyl, substituted-phenyl, thienyl, substituted 
thienyl, cycloalkyl, lower aikyi, branched alkyl, fluoro, chloro, alkoxy, aralkyloxy, 
)trifluoromethyI and trifluoromethyloxy. 

A more preferred aspect of this invention is a compound of the invention wherein 




is unsubstituted quinolin-2-yl, 3-substituted quinolin-2-yl, 4-substituted quinolin-2-yl, 
6-substituted quinolin-2-yI or 7 substituted quinolin-2-yl; an unsubstituted quinozalin-2-yl, 3- 
substituted quinozaIin-2-yl, 6-substituted quino2aIin-2-yl or 3,6-disubstituted quinozalin-2.yl; 
unsubstituted quinazolin-2-yl, 4-substituted quinazolin-2-yl or 6-substituted quina2plin-2-yl; 
5 unsubsUtuted isoquirioIin-3-yi, 6-substituted isoquinoIin-3-yl or 7-substituted ispquinolin-3-yl; 
3-substituted-quina2olin-4-on-2-yI; A^-substituted quinoIin-4-on-2-yl; 2-substituted-oxa2ol-4-yI 
or 2,5 disubstituted-oxazol-4-yl; 4-substituted oxazol-2-yl or 4,5-disubstituted-oxazol-2-yl; 2- 
substituted thia2ol-4-yl or 2,5-disubstituted thiazol-4-yl; 4-substituted thia2ol-2-yl or 4,5- 
iisubstituted-thia2ol-2-yl; 5-substituted-[1.2,4]oxadia2ol.3-yl; 3-substituted-[r,2,4] oxadia2ol-5- 
0 yi; 5-substituted-imida20l-2-yI or 3 ,5-disubstituted-imidazol-2-y 1; 2-substituted-imidazoI.5-yl or 
23-disubsUtuted-imidazoI-5-yl; 3-substituted-isoxa2oI-5-yl; 5:Substituted-isoxazol-3.yl; 5- 
substituted-[ 1,2,4] Ihiadiazol-S-yl; 3-substituted-[l,2,4]-thiadia2ol-5-yl; 2-substituted-[l,3,4]. 
thiadia20l-5-yl; 2.substituted-ll,3,43-oxadia2ol-5-yI; l-substituted-pyrazol.3-yI; 3-substituted- 
pyra2ol-5-yI; 3.subsututed.[l,2,4]-triazol.5-yl; l-substituted-[l,2,4]-tria2ol-3-yl; 3-substituted 
5 pyridin-2-yl, 5-substituted pyridin-2-yl, 6-substituted pyridin-2-yl or 3,5.disubstituted pyridin-2. 
yl; 3-substituted pyrazin-2-y], 5-substituted pyrazin-2-yl, 6-substituted pyrazin-2-yl or 3^ 
disubstituted-pyra2in-2-yl; 5-substituted pyrimidin-2-yl or 6-substituted-pyrimidin-2-yl; 6- 
substituted-pyrida2in-3-yl or 4,6-disubstituted-pyrida2in-3-yl; unsubstituted napthalen-2-yl, 3- 
substituted napthalen-2-yl, 4-substituted napthalen.2-yl, 6-substituted napthalen-2-yl or 7 
t substituted napthaIen-2-yl; 2-substituted phenyl, 4-substituted phenyl or 2,4-disubstituted phenyl; 
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unsubstituted -ben2othiazoI-2-yl or 5-substiiuted-ben20thia2oI-2-yI; unsubstituted benzoxazol- 
2yl or 5-substituied-ben20xa2ol-2yI; unsubstituted -ben2imidazoI-2-yl or 5-substituted- 
benzimida2ol-2-yl; unsubstituted -thioplien-2yl, 3-substituted -thiophen-2yl, 6-substituted - 
thiophen-2yl or 3,6-disubstituted-thiophen-2yl; unsubstituted -benzofuran-2-y, 3-substituted- 
5 benzofuran-2-yl, 6-substituted-ben20.furan-2-yl or 3,6-disubstituted-benzofiiran-2-yl; 3- 

substituted-ben2ofuran-6-yl or 3,7-disubstituted-ben2ofiiran-6-yl, wherein the substituent is a 
ring system substituent as defined herein, more preferably a substituent selected from the group 
consisting of phenyl, substituted-phenyi, thienyl, substituted thienyl, cycloaikyi, lower alkyi, 
branched alkyl, fluoro, chloro, alkoxy, aralkyloxy, trifluoromethyl and trifluoromethyloxy. 
10 Another more prefeired aspect of this invention is a compound of the invention wherein 

Ri and Ra are both H, a = 1, A is -O- and b = 0. 

Another more preferred aspect of this invention is a compound of the invention wherein 
Ri and R2 are both H, a = 2, A is -O- and b = 0. 

Another more preferred aspect of this invention is a compound of the invention wherein a 
15 = 0, A is -O- or -NR13. ; R13 is hydrogen or alkyl; R3 and R4 are both independently hydrogen; 
andb«I. 

Another more preferred aspect of this invention is a compound of the invention wherein a 
= 0, A is -O- or -NRj3-; R13 is hydrogen or alkyl; R3 and R4 are both independently hydrogen; b 
= 1; and Arl is 3-substituted qumolin-2-yI, 4-substituted quinolin-2-yl, 6-substituted quinoIin-2- 
20 yl, 7 substituted quinolin-2-yl, unsubstituted quinoxaIin-2-yl. 3-substituted quinoxalin-2-yl, 6- 
substituted quinoxaiin-2-yl, 3,6-disubstituted quinoxalin-2-yl, unsubstituted quina2olin-2-yl, 4- 
substituted quinazolin-2-yl, 6-substituted quina2olin-2-yl, unsubstituted isoquihoIin-3-yl, 6- 
substituted isoquinolin-3-yl, 7-substituted isoquinoIin-3-yl, 4-substituted oxazoI-2-yl, 4,5- 
disubstituted.oxazol-2-yl, 4-substituted-thia2ol-2-yl, 4,5-disubstltuted.lhia2ol-2-yI, 5-substituted 
25 -imida2oI-2-yI, 3 ,5-disubstituted-imidazol-2-yl, 1 -substituted-pyra2ol-3-y 1, 3-substituted- 

pyrazol-5-yl, 3-substituted pyridin-2-yl, 5-substituted pyridin-2-yl, 6-substituted pyridin-2-yl or 
3,5-disubstituted pyridin-2-yl, 3-substituted pyrazin-2-yI, 5-substituted pyra2in-2-yl, 6- 
substituted pyra2in-2-y], 3,5 disubstituted-pyrazin-2-yI, 5-substituted pyriniidin-2-yl, 6- 
substituted-pyrimidin-2-yl, 6-substituted-pyridazin-3-yI, 4,6-disubstituted-pyridazin-3-yl, 
30 unsubstituted-benzothia2ol-2-yl, 5-substituted-ben20thia2ol-2-yl, imsubstituted-ben2oxa2oI-2-yl, 
5-substituted-ben20xa20l-2-yl, unsubstituted ben2iinida2ol-2-yl, 5-substituted-ben2imida2ol-2-yl, 
3-substituted-ben2ofuran-6-yl or 3,7-disubsiituted-benzofuran-6-yl. 
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below: 



Another aspect of this invention is a compound of fonmula I as described by formula (la) 




R2 




Re 




Re 



Rio— f 



4 



11 



wherein 



0 



(la) 



0 



aiylheterocyclenyl, fused aiylheterocyclyl, heteroaiyl, fused heteroaiylcycloalkenyl, fiised 
heteroarylcycloalkyl, fused heteroarylheterocydenyl, or fused heteroatylheteiocyclyl; 
c+d=lor2; 
B is -0-; 



,5. Rfc R7, R* are independently hydrogen; 
e = 0; 

f«0; 

D and E are a chemical bond; 

Z is R21O2C., R21OC-, cyclo-imide, -CN, R2JO2SHNCO., R21O2SHN-, (R2i)2NCO-, RjiO- 2,4- 
thiazolidinedionyl, or tetrazolyl; 

R' and R" are ring system substituents as defined herein, more preferably, R* is lower alkyl, halo, 
alkoxy, aryloxy or aralkyl; and R" is lower alkyl or halo. 



Another aspect of this invention is a compound of formula I as described by formula (la) 

below: 
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10 



15 




a 



R2 




Re 



Ra 




Rio~4 



f-Rg 



f-R 



11 



wherein 



(la) 





and ^— ^ are independently aryl, fused aiylcycloalkenyl, fused arylcycloalkyl. fused 
arylheterocyclenyl, fused arylheterocyclyl, heteroaryl, fused heteroarylcydoalkenyl, fused 
heteroaiylcycloalkyi, fused h^terbaiylheterocyclenyl, or fused heteroai^lheterocyclyl; 
c+d=lor2; - • • ■■ • • •• 

Bis-O-; 

Rs, Re, R7, R« are indepradently hydrogen; 
e = 0; 

f=0; 

D and E are a chemical bond; 
Z is -CO2H; 

R' and R" are ring system substituents as defined herein, more preferably, R' is lower alkyi, halo, 
alkoxy, aryloxy or aralkyl; and R" is lower alkyI or halo. 



below: 



Another aspect of this invention is a compound of formula I as described by formula Oa) 



I 
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hi 








i 



Rr 



Re 




'10 



f— Rs 



Ri2— f 



}— Ri 



10 



wherein: 



a = 0-2; 
b = 0-l; 

Ais-0-or-NRi3-; 
c+d=lor2; 
B is -0-; 

Ri. R2, Rj, R4 R5, R«, R7, and Rg are independently hydrogen; 

Rj3 is hydrogen, R22OC-, or alkyl; 

e«0; 

f=0; 

) 

D and E are a chemical bond; 
Zis-C02H; 

R and R" are ring system substituents as defined herein, more preferably, R' is lower alkyl, 
halo, alkoxy, aiyloxy or aralkyl; and R" is lower alkyl or halo. 



) 



A more preferred aspect of this invention is a compound of formula I as described by 
formula (la) wherem: 
a = 1 or 2; 
A is -0-; 

b = 0; 

Ri. R2. R? and Rj are independently hydrogen; 
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is optionally substimted phenyl; 
c = 0; 

B is -0-; 
d=l; 
5 e = 0; 
f=0; 

D and E are a chemical bond; 
R' is hydrogen, halo or benzyloxy; 

R" is lower alkyi, preferably methyl; 
10 Z is-C02H. 



A more preferred aspect of this invention is a compound of formula I as described by 
formula (la) wherein: 

a = 1 or 2; 

15 A is -0-; 

b = 0; 

\ 

R|» Rj, Rs and R« are independently hydrogen; 




is optionally substituted phenyl; 
c=I; 

20 Bis-0-; 

d»0; 

e = 0; 

f=0; 

D and £ are a chemical bond; 
25 R' is hydrogen, halo or benzyloxy; 
R" is lower alkyl, preferably methyl; 
Z is-COiH. 
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A more preferred aspect of this invention is a compound of formula I as described by 
formula (la) wherein: 
a=Ior2; 
Ais-O-; 
5 b = 0; 

Ri , R2, R7, Rg, R| 1 and R12 are independently hydrogen; 




is optionally substituted phenyl; 



c = 0; 
■ B is -0-; 



10 d = l; 
e = 0; 
f=l; 

D and £ are a chemical bond; 
R' is halo; 

5 R" is lower alliyl; preferably methyl; 
Z is-CCbH. 



A more preferred aspect of this invention is a compound of formula I as described by 
formula (la) wherein: 
^=1; 
Ais-O-; 
b = 0; 
c = 0-l; 
Bis-0-; 

d = 0 or 1, wherein c+d = 1 or 2; 
e = 0; 

f=0; 

D and E are a chemical bond; 
R' is hydrogen, aralkoxy, or halo; 
R" is lower alkyl, preferably methyl; 
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Z is -CO2H. 



A more preferred aspect of this invention is a compound of foraiula I as described by 
formula (la) wherein: 
5 a«l; 

A is -0-; 
b»0; 
c = 0; 

Bis-O-; 
10 d=l; 

e = 0; 

f=0; 

D and E are a chemical bond; 
R* is hydrogen; 
1 5 R" is lower alkyl; 
Z is .CO2H. 




ArU 



A more preferred aspect of this invention is a compound of formula I as described by 
formula (la) wherein: 

0 ^ 

20 — and — ^ are axyl or heteroaiyl; 
a=l; 

Ais-O-; 
b = 0; 
c = 0; 
25 B is -0-; 
d=l; 

e = 0; 
f=0; 

D and E are a chemical bond; 
JO R' is hydrogen; 
R" is lower alkyl; 
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Z is -CO2H. 



) 



A more preferred aspect of this invention is a compound of formula I as described by 
formula (la) wherein: 

0. 

is optionally substituted azaheteroaiyl; 




IS optionally substituted phenyl; 
^a=l; 

A is -O-; 

b = 0; 

10 c»0; 

B is -0-; 

* 

d«=l; 
e = 0; 
f=0; 

5 D and E are a chemical bond; • 
R' is hydrogen; 

R" is lower alkyl; 
Z is CO2H. 



A more prefeired aspect of this invention is a compound of foraiula I as described by 
formula (la) wherein: 




is optionally subsututed quinolinyl, or a S-membered heteroaryl group wherein the 
heteroaryl group is substituted by optionally substituted phenyl or optionally substituted 
cyclohexyl; 




IS optionally substituted phenyl; 
a=I; 
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A is -0-; 

b = 0; 

c = 0; . 
B is -0-; 
5 d=l; 
e = 0; 
f=0; 

D and E are a chemical bond; 

R* is hydrogen; ' 
10 R" is lower alkyl; 
Z is CO2H. 

Compounds according to the invention are selected from die group consisting of 
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5 

A preferred compound according to the invention is selected from the group consisting of 




:W0 OnB4A7RA1 I ^ 




: and 
15 
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A preferred compound according to the invention having PPARa and PPARy activity is of the 
formula: 




5 

A prefeired compound according to the invention that is selective for PPARa is selected from the 
group consisting. of- : . = * 




• • • 

.o. 




o 

D 



and 

A preferred compound according to the invention that is selective for PPAR5 is of the formula: 




A preferred compound according to the invention that is selective for PPAR6 and PPARy is 
selected from the group consisting of: 



I and 

A preferred compound according to the invention thai is selective for PPARa and PPAR5 is 
selected from the group consisting of: 



I 
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; ;and ^ 

.'• .... ^- . 

.'■'■■■■•* 

More preferred compounds of the invention having PPARy activity have the formula: 
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This invention also encompasses all combinations of preferred aspects of the invention noied 



herein. 



Compounds useful according to this invention can be prepared in segments as is common to a 
long chain molecule. Thus it is convenient to synthesize these molecules by employing condensation 
reactions at the A, B and D sites of the molecule. Compounds of Formula I can be prepared by the 
application or adaptation of knov^^n methods, by which is meant methods used heretofore or described in 
the literature. Compounds of Formula I are preparable by recognized procedures from known compounds 
or readily preparable intermediates. Thus, in order to prepare a compound of the below formula, where Z 
is generally CN or CO2R 




Re 




(I) 



The following reactions or combinations of reactions are employable: 



11 



'12 




R5 



■i 



R7 



j_L.Arni+4)j-tM 



Re Rs 

cm 



h-E— Z 



f 
Rt2 



©4r 



-AH b-4 



(vni) 



Ra y^""^ R5 R7 /^'■^N ^ 

R4 ^ R« Rb ^ — Rio I 

(O) 



11 



i7-e— z 



f 

R12 



Scheme 1 




(XII) 




(XI) 



. R 



11 



^2 



Rio Ri2 




pciio 



Scheme 2 
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Rr 



(XIV) 



Rs 



Re 



<xvi) 



4 



e 

Rio 



11 




f 
11 



(XV) 



Rt2 



PCVD) 



Scheme 3 



In the above schemes (1-3) a displacement reaction can be used w^hen A, B and D are O, S or NR, and L 
is a leaving group such as halo, toslyate or mesylate. A base such as sodium hydride^ sodium hydroxide, 
potassium carbonate or triethylamine may be used w^hen A, B or D is O or S. 



An alternative coupling reaction is the Mitsunobu reaction (diethylazodicarboxylate/triphenylphosphine 
see Synthesis, 1981, I). This chemistry can be used to condense fragments when the functionah'ty is 
amenable to this reaction. An example of this would be the coupling of compounds of scheme I where 
formula VI (L = OH. a > 0) and formula VII (A = O, b « 0) 



Reaction temperatures are in the range of about -78 to 80 ^'C and reaction times vary from about 1 to 
48 hours. The reactions are usually carried out in an inert solvent that will dissolve the reactants. 
Solvents include, but are not limited to N,N-dimethylformamide, acetone, acetoniu-ile, teu-ahydrofuran. 

Alternatively, the reactions shown in Schemes 1-3 can be accomplished using a fragment of the described 
Formula. For example, as shown in Scheme 4, a compound of Formula VI (Scheme 1) may be combined 
with a compound of Formula VII, where Formula VII optionally contains Ar III and Z. This notation 
used for Formula VII in Scheme 4 is used throughout this document and is used to generalize the 
described reaction. Therefore, all of the reactions of Schemes 1-3 may be accomplished as shown or by 
using a fragment of the described formula. In some instances, the use of a protecting group may be 
required when a fragment of a formula is used. 




(VI) (VII) 



Scheme 4 

One method for the preparation of compounds where Z = tetrazole is the reaction of an intemiediate 
where Z = CN with sodium azide and ammonium chloride at an elevated temperature. 
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One method for the preparation of compounds where 2 = COjH, is the hydrolysis of an intermediate 
where 2 is CN or COjR. This can be accomplished under acidic or basic conditions, with the preferred 
method generally being sodium or potassium hydroxide in a protic solvent such as aqueous ethanol at a 
temperature of about 20 °C to 100 °C. 

An alternative method for the conversion of a nitrile to a carboxylic acid is to reduce the nitrile to the 
coiiesponding aldehyde using a reducing agent such as diisobutylaluminum hydride, followed by 
oxidation of the aldehyde to the carboxylic acid using a reagent such as sodium chlorite, sodium 
dihydrogen phosphate, isobutene (See, JACS 1980. 45, 1 1 76) or other standard conditions. 

Another altemaiive meihod for the preparation of compounds where 2 = CO.H is the oxidation of a 
primary alcohol using an appropriate oxidant such as PDC in DMF. RuCI? / Nal04 in 3:2:2 water 
acetonitrile : CCI, or the Swem system (lo produce the imermediatc aldehyde tlien oxidation of this 
functionality to the carboxj lic acid as described above). 

Some other methods for the preparation of compounds wliere 2 - COjH are shown in Scheme 5 . A 
carboxylic acid (2) can be generated direcUy by halogen-metal exchange of the corresponding aromatic 
halide (1) with an alkyl lithium reagent such as n-butyllithium. followed by quenchmg riie resuhing anion 
with carbon dioxide. Alternatively, alkojgr^onylation of an aromatic bromide, iodide or triflate can be 
accomplished in a carbon monoxide atmosphere in the presence of a suitable alcohol (usually methanol) 
using a catalyst such as Pd(PPh,) ,CU I El.NH. Pd(Ph:P(CH,):.PPh:), / E.,N or alternatively cobalt, ie. 
Co(OAc) J. plus a base (NaH or K^CO,). The resulting benzoate (3) is then converted to the benzoic acid 
6y hydrolysis as described above. 





R XsBr.l.OTf 
CO. Pd(PPh,)jCt 
^^'^^^ X EljNH.HOR* 

(1) 

Scheme i 




Preparation of phenylacetic acid dcrivai i vcs can be accomplished from an appropriate ary! halide or 
triflate as illustrated in Scheme 6. Stille coupling of this type of compound with a vinyl stannane using a 
palladium caulyst such as Pd(OAc)j. P(o-tolyl), provides an olefin. (5). Hydroboration of this 
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vinylbenzene derivaiivci followed by oxidation of the resulting primary alcoiiol with an oxidant, such as 
Jones' reagent, provides the phenylacetic acid (6); 




Scheme 6 



In one embodiment of the current invention, Arl can be a five membered ring heterocycle thus generating 
astructures of the general form shown in Figure 1. 




W*CR,.hf:X°CR,.N:Y<'CR,.N:Z°S. 6. NR, 



Figure I 

In particular, the heterocycle can be a substituted thiazole, oxazole, oxadiazole, imidazole, isoxazole, 
pyrazole, thiadiazole or triazole. These systems can be prepared using methods known in the chemical 
literature (for reviews see Katritzky, A.R.; Rees, C. W. Eds. Comprehensive Heterocyclic Chemstry , Vol. 
5; Pergamon Press (1984); Katritzky, A.R.; Rees, C.W.; Scriven, E.F.V. Eds. Comprehensive 
Heterocyclic Chemstry 11; Vols 3 & 4, Pergamon Press (1996)). More specifically, oxazoles, imidazoles 
and thiazoles can be prepared by fusion of an amide, amidine or a thioamide, respectively, with an a- 
halivketone at temperatures ranging from about 40 ^'C to 1 50 °C (Scheme 7). 
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RC(=X)NH2 



X-O.S.NR, 




Scliemc 7 



» . , • 

These reactions may be carried out neat, or in a solvent such as toluene, dtchlorobenzene^ or ethanol. 
Substituted pxazoles can also be prepared from a diazoketone and a hitrile using BFj etherate (Scheme 
8), Ibata,T; Isogami, Y.5i///. Cfem. ^oc jj7n. 1989. 618). ■ 




ClCHzCN / BFaOB 



Scheme 8 



l»2,4-OxadiaxoIes.can be prepared by reaction of a nitrile with hydroxylamine followed by condensation 
of the resulting hydroxy-amidine with an acid chJoride in the presence of a base and heating the adduct in 
a solvent such as toluene or dichlprobenzene to effect ring closure! (Scheme 9, Banavaia, LM.; Beyer, 
T.A.; Scott, P J.; Aldinger, C.E.; Dee, M.F.; siegel, T. W.; Zembrowsky, W J. J. Med Chem.. 1992, ij, 
457). 



^ ^ 

RX»N ij R-COCI/K^CO a Jj j| heat/totuen e ^ 

Scheme 9 

I,3,4.oxadia2Soles are prepared (Scheme 10) by condensation of an acylhydrazide with an acid synthon 
(such as an ester, acid chloride acyl azide) then cyclization of the resulting diacyl-hydrazide by heating in 
a solvent such as benzene or ethanol with or without an acid catalyst such as sulphuric acid (for examples 
see Weidinger, H.; Kranz, J, Cheni Ber, 1963, 96, 1 049 and Vakula, T.R.; Srinivarsan, Indian 1 
Chem.. 1973, 77, 732). 
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X 

R'^^^^^^N NH2 NH 



Heal/KT 




Scheme 10 

Substituted I^,4;thiadiaizoIes.can be prepared by condensation of a thioamide with an 
dimethylamijle dimet^^^ in a solyent such as benzene (Scheme 1 1, MacLeod, A.; Baker, 

R.; Freedman, S.F.; Patel, S.; Merchant, KJ.; Roe, M. Saunders, LJ. Med Cheni, 1990, 33, 2052. also 
Patzel, M. Liebscher, J.; Siegfried, A. Schmitz, E. Synthesis, 1990, 1071) followed by reacUon with an 
electrophilic aminaiing agent such as mesitylsulphonyloxyamine in methanol or dialkyloxaziridine in a 
solvent such as toluene. 



^ MeO^ .OMe fTv^ ^^^^^ 

MesSOaONHz ^ 




Scheme 1 1 



In another embodiment of this invention Ari can be a l,3,4-thiadia2oIe..This system is assembled by 
condensation of a dithioester with an imidate ester salt in a solvent such as ethanol at a temperature 
between room temperature and reflux (Scheme 12. Stillings, M.R.; Welboum, A.P.; Walter, D.S.J. Med. 
Chenu, 1986, 29, 2280). The dithioester precursor is obtained from the corresponding Grignard reagent 
and carbon disulphide / Mel. The imidate ester is prepared from the coiresponding nitrile by reaction with 
HCI gas in the presence of an appropriate alcohol. 
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•Br 



Mg/THF 



orBuU/THF/MgBfs 

•7«*C -r.t 

then 

CS^/Mel 




» ". ■ » 



SMe 



NH2NH2 Methanol 



•CN 



HCI / Ethand 



S 



NHNH2 




Scheme 12 • * 

Pyraroles can be prepared by condensation of a U3-diketone (Scheme 13) or a synthetic equivalent v 

* m * * 

substituted hydrazine (for example, a p-aminoenone. Alberola, A.; Calvo, L.; Ortega, A.G..; Sadaba, 
M.L.; Sanudo, M.C.; Granda, S.G.; Rodriguez, E.G., Heterqcycles, 1999, 51, 261 S). . . . 




R-T<H-NHj 




Scheme 13 



Similarly, isoxazoles can be prepared by reaction of a 1,3 dicarbonyl compound with hydroxyl amine 
(Scheme 14. Pei, Y.; Wickham, B.O.S.; Tetrahedron Letts, 1993, 34, 7509) in a solvent such as ethanol at 
a temperature between 20 ''C to reflux temperature. 




H044H2.HCI 




0 N 



Scheme 14 



Ahematively, isoxazoles can be prepared by condensation of a hydroxamyi chloride with an alkyne 
(Scheme 15, Kano, H.; Adachi, I.; Kido, R.; Hirose, K. Med. Chem. 1967, 10, 41 1) in the presence of 
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a base such as triethylamine. The hydroxamyl chloride unit can, in turn, be prepared from the 
corresponding oxime by oxidation with chlorine gai: at low temperature (such as ^60 "C) in a solvent such 
as ether (Casanti, G. Ricca, A. Tetrahedron Uti., 1967, 4, 327). 



NOH 



1 



+ = R- ^ R. 




Scheme 15 



Triazolcs are prepared by the Einhom-Brunner reaction or a variant thereof (Scheme J 6) 



O O 

..A.A 



H 



Scheme 16 




In addition, 5-hydroxymethyl substituted l,2,4.tria2oles can be prepared by condensation of an hnidate 
ester with an 2-hydroxy-acetohydra2ide unit (Scheme i 7. Browne, E. J.; Nunn, E. E.; Polya, J. B. J. 
Chem.Soc.,C 1970, 1515). 



NH 



R* OMe 





Scheme 17 



The five membered heterocycles, so fonned, can, in certain cases, be coupled directly with a fragment 
containing Aril using standard methodology detailed elsewhere in the description of this invention 
(Schemes 1-4). These methods include alkylation of metal alkoxide containing Aril with a chloromethyl 
substituted heterpcycle, or conversely, alkylation of a hydroxyl appended heterpcycle (in the presence of a 
base) with a chloromethyl reagent containing Aril. 



In another approach to fragment condensation, the substituents on the prefonned heterocycle are first 
modified to incorporate suitable reactive functionality then this system is coupled to a fragment 
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containing Aril. For example (Scheme 1 8), treatment of a 1 ,4-disubstituted imidazole with a base such 
n-butyl lithium at a temperature of around -78 'C followed by alkylation of the resulting anion with an 
electrophile such as ethylene oxide provides the hydroxyethyi-substituted imidazole (other usefiji 
electrophiles are DMF or formaldehyde. For example see Manoharan, T.S.; Brown, R.S.J. Org. Chein. 
1989, 54, 1439). This interaiediate can then be coupled to an Aril fragment containing an aromatic 
alcohol via a Mitsunobu reaction. 



l.n-BuU 



Z Elhytom mids 




0EA0/Ph|P 





Scheme 18 



Another example of this general approach is shown in Scheme 19. A ring substituent such as an ester can 
be reduced to the corresponding alcohol using a reagent such as lithium aluminum hydride or lithium 
borohydride in a solvent such as THF or ether. Followed by halogenation of the resulting alcohol with a 
reagent system such as NCS / PhjP, Ph,P / Brj or PBr, (Pei, Y.; Wickham, B.O.S.; Tetrahedron Lett, 
1993, 34, 7509). The alkyl halide produced in this manner can be coupled with a nucleophilic substituent 
attached to Aril, using a base such as KjCOj in the case of an aromatic alcohol, (thiol) or NaH in the 
of an aliphatic alcohol (thiol). 



case 
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Scheme 19 

In a third general approach to fragment condensation, Ar II can be incorporated into a precursor of the 
five membered heterocycle. For example (Scheme 20), amination of the 3-aryl-propionate and thionation 
of the resulting amide provides a suitable functional ized system for thiazole ring synthesis. Similarly 
formation of the thio-urea from the arylmethyl amine (path B) provides a suitable precursor for fusion 
with an ?-haloketone leading to a 2-amino-substituted thiazole (Collins, J.L.; Blanchard, S. G.; Boswell, 
G. Charifson, P. S.; Cobb, J. E.; Henke, B. R.; Hull-Ryde, E. A.; Kazmierski, W. M.; Lake, P. H.; 
Leesnitzer. L. M.; Lehmann, J.; Lenhard, J. M.; Orband-Miller L.A.; Gray-Nunez, Y.; Parks, D. J.; 
Plunkett, K, D.; Tong, Wei-Qin. 7. MedL Chem. 1998, 41, 5037). 
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PattiA I 



t.TBTUIhMiNH, 
2. LMwasson's rMgam 






Path B 



1. 





Scheme 20 



In another embodiment of this invention* Arl is a five membered heterocycle of general formula shown in 
Figure 2. • ' ' 



R4 




Re 




R9 



'10 



11 



R12 



* W - CR,. N: X « CR,. N: Ya CRi. N; Z « CR, N 

Provided that when A = O, N, or S then **a*' is > 1 

Figure 2 



In particular, this heterocycle can be a pyrazole, an imidazole or a triazole. These systems can be prepared 
by alkylation of an /V^unsubstituted heterocycle using a base such as sodium hydride, in a solvent such as 
DMF, THF, DMPU or a combination of these solvents, at or around 0 and an electrophile such as an 
alkyt halide, cyclic carbonate or an epoxide (Scheme 21). 
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1. NaH 



N 



2.E 



W = CR. N: X s CR. N: y= CR. N; 2 = cr n 



Scheme 21 



These electrophiles can incorporate Aril or the alkylation products can be further modified and coupled 
to a fragment containing Aril in a subsequent step as described above. For example (Scheme 22X The 
3,5-disubstituted pyrazole is prepared by reacting an aldehyde with a ji-tosylhydrazinophosphonate, using 
the literature procedure (Almirante, N.; Benicchio, A.; Cerri, A.; Fedrizzi, G.; Marazzi, Santagostino, 
M. Synlett 1999, 299). This intermediate can then be alkylated witii sodium hydride / etiiylene carbonate 
in DMF (for a sptciTic example see Collins, J.L.; Blanchard, S. G.; Boswell, G. E.; Charifeon, P. S.; 

Cobb, J. E.; Henke, B. iL; HuU-Ryde, E. A.; Kazmierski, W. M.; Lake, D. H.; Leesnitzer L. M.- 

Lehmann, J.; Lenhard, J. M.; Orband-Miller L.A.; Gray-Nunez, Y4 Parks, D. J.; Plunkett. K. D.; Tong. 

Wei-Qin. J. Med. Chem. 1998, 4 J, 5037). This intermediate can in turn be coupled to a fragment 

containing Aril by a Mitsunobu reaction as described above. 



EtO 



2 eq. NaKO^ 



RCHO then refiuii 




1. NaH /elhylena cartonaie 

2. OEAO/PhsP//""^ 




Scheme 22 

In another embodiment of this invention Arl is a substituted benzene, pyridine, pyrimidine, pyrazine or 
pyridazine (Figure 3). These systems can be prepared by applying several of the general synthetic 
methods detailed elsewhere in the description of this invention. 



wo 00/64876. . 

• k h * • 



PCT/US00/JJ490, 

• • ■ 



63 



\ / M 



R2 



w=v 



f, ..■ 





^8 



; Ml- 



11 



10 



>7 



W = CRV. N; X « CR,. N; Y= CR,, N; 2 = CR, N 



• 5> 



Figure 3 



^ More specifically (Scheme 23), treatment of the known 5-bromo-2-methyl-pyridine (Graf. J.Prab. 
Chem., 1932, 133, 1 9.) with LDA then formaldehyde in THF at low temperature (typically around -78 
•C) followed by Mitsunobu coupling of the resulting alcohol to an aromatic alcohol containmg Aril gives 
the bromo-pyridine derivative which can be further modified to give various alkyl and aiyl substituted 
pyridines by cross coupling with an appropriate alkyl or aryl organometallic under palladium or nickel 
catalysis (For general reviews see Knight, D.W. and Blllington. D.C in Comprehensive Organic Synthesis 
Fb^ i, p 413 and 481, Trost, B.M. and Fleming, I; E<b. Perganon Press 1993). 




LLOA/CHgO 



2.0EA0/Ptl3P/ 
HO 




Aril 




1 



R-M/Pd(0)orNi(P) 



■ . . . » 




Scheme 23 



Similar procedures using the appropriate 5-bromo-2-methyl-pyrimidine (Kosolapoff, CM.; Roy. CM. J. 
Org. Chem., 1961. 25, 1 895), 2-iodo-5-methyl-pyra2ine (Hirshberg, A.; Spoerr, P.E.; . J. Org. Chem.. 
1961, 26, 1907) and 3-bromo-6-methyl-pyridazine (Counotte-Potman, A.; van der Plas. H.C.; J. 
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Heterocyclic Chem., 19S3,20, 1259) provide access to the corresponding pyrimidines, pyrazinesand 
pyridazines respectively. 

w 

In another variant of this general class, Arl is a 3-heteroatom-substituted pyridazine. For example 
(Scheme 24), treatment of the known 3,6-dibromo-pyrida2ine with a metal alkoxide (containihg Aril and 
derived from the corresponding alcohol and sodium hydride) in a solvent such as DMSO provides the 
alkoxy-substituted bromo-pyridazine. The bromide can be converted into a range of substituents as 
described above for pyridines. In particular, Suzuki coupling with a boronic acid in the presence of a base 
and a palladium catalyst provides the corresponding aryl substituted pyridazines. 




1.NaH/KX 




Aril- 



1 » ' t 



X a O. NR 




Scheme 24. 



In another embodiment of this invention Arl can be a substituted quinoxaline (Figure 4). These systems 
are assembled by condensation of a 1,2-dicarbonyl compound with a 1,2 diamino*benzene (for a review, 
see Katritzky, A.R,; Rees, C.W.; Scriven, E.F.V. Eds. Comprehensive Heterocyclic ChemstrylJ; Vol 6 
Pergamon Press ( 1 996). 




Figure 4 

Functional ization of these systems and coupling to Aril can be effected using procedures described for 
the related pyrazines. For example (Scheme 25), condensation of 1,2-diamino-benzene with 2,3-butadione 
provides the 2,3-dimethyl quinoxaline. //-oxidation of this intermediate with a peroxy-carboxylic acid and 
treatment of the product with acetyl chloride gives the 2-chloromethyl-3-methyI quinoxaoline (Ahmed, 
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Y.; Habib, M.S,; Balchtiari, B. Bakhtiari, Z, J, Org. Chem., 1966, i/, 2613). This intermediate is then 
coupled to a fragment containing Ar II under standard conditions. 




Xa0.NR.S 



Scheme 25 

^ In another embodiment of the current invention Arl can be a quinazoline (Scheme 26). Such systems an 
commonly prepared by condensation of an o-amino-benzaldehyde or o-amino-aiyl-ketone derivadve 
with an acid chloride followed by heating with ammonia. For example, condensation of o-amino- 
benzaldehyde with chloroacetyl chloride in the presence of pyridine followed by inaction of the product 
with ethanolic ammonia at room temperature (Armarego, W.L.F.; Smith, J. 1. C. J. Chenu Soc., C, 1966, 
234) provides a 2-chloromethyl substituted quinazoline which can be coupled to a fragment contaming 
ArD as described above. 




x«o,»«%,s 



Scheme 26 

> 

The related quinazolin-4-one ring system (Scheme 27) can be prepared by condensation of an o-amino- 
benzonitrile and an acid chloride followed by ring closure using a reagent such as urea hydrogen peroxide 
m the presence of a base such as potassium carbonate (Bavetsias, V. Synth Commun. 1998, 25, 4547). 
In another variant of the quinazoline system, 4-heterpatom substituted quinazolines can be prepared by 
condensation of an amino-benzonitrile with chlorocetonitrile in the presence of an acid such as HCI or 
HBr (Chhabria, M. T.; Shishoo, C. J. /fe/erocyc/€J 1999, 57, 2723.). The resulting system can be 
coupled to Aril as described above. The 4-halo-substituent can then be modified by nucleophilic 
displacement by a metal alkoxide in a solvent such as DMSO. 
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RVHiHtH 



r— v«a 



Scheme 27 



A general reaction for the preparation of reagents such compounds of formulas VI, IX, X, XIII and XTV 
(schemes 1-3) is shown in Scheme 28. Halogenaiion of a methyl substituted aromatic with a reagent such 
as N-bromosucciijimide under free radical conditions provides the halomethyl substituted aromatic 
reagents. 



^^^^^^^ 



NBS or NCS 

benzoyl peroxide 
orAIBN 




X = Br, CI 



Scheme 28 



An alternative preparation of certain alkylating reagents is shown in Scheme 29. For example, substinited 
2-chloromethyl quinoline derivatives can be prepared using a two step procedure (See, J. Med. Chem. 
1991, i^, 3224), Oxidation of the nitrogen to form the N-oxide can be acheived with an oxidant such as 
m-chioroperbenzoic acid or hydrogen peroxide. Reaction of the Nroxide with a reagent such as toluene 
sulfonylchloride at elevated temperatures can produce the target chloromethyl derivative. This chemistry 
can also be extended to 2-picoline derivatives where the 6-position is non-hydrogen. 
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MCPBA 



or H2O2 




Tsa 




Also for 2-picoiines 



X s noh H 



1 ■ . - • 




> « ; 



Scheme 29 



Preparation of reagents which can be used as alkylating agenets of formula VI (scheme 1) are shown in 
Scheme 30. With the cjuinoxaline ring systimlthe use of trichloroisocyanuric acid (TCC) can produce the 
corresponding chloromethyl analog (See, Chem. Ber. 1987, 120, 649). 




TCC 




Scheme 30 



In a particular embbdinient of this invention, of Formula I can be an amide linker of either of the 
.general forms sHown m Figure's. Compounds of this formula can be prepared from a carboxylic acid 
fragment and an amine fegmeiit ijsing standard peptide coupling itagents. They ian also be prepared by 
reaction with an activated carboxylic acid derivative such as, but hot limitnl toi an acid chloride or 
anhydride in combination with an amine fragment in the presence of a suitable base such as triethylamine. 
It should be clearthat essentially the same procedures can be used in the case where group A of Formula I 
an amide using the appropriate carboxylic acid and amine fragments. 




a 




11 



f 




4 



a 




i 



11 



f 
R12 



Figure 5 



4 

More specifically, the 2-aminomethyl-6-substituted-ben2oic acid system (7) can be prepared using the 
chemistiy shown in Scheme 3 1 . Selective reduction of the substituted ohthalic anhydride (9) with a 
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stericaliy hindered lithiuni trialklyborohydride, such as L-selectride; provides lactone (10) 
regioselectively (See Krishnamurthy, Heterocycles, 1982, 18, 4525). " Reaction of this lactone with 
potassium phthalimide provides the protected amine according to the procedure of Bomstein, 6rg.Syn. 
Collective Vol IV^ 1963, 810, kemoval pf the phthalimide protecting group using standard deprotectibn 
conditions with hydrazine can provide the amino acid (7). 




URaBH 



(9) 




1) PWhNK 

2) N2H4 




Scheme 3 1 



_ _ • I - , 

I ^-Carboxylic acid-half esters such as 12 (Scheme 32) are precursors to amide linked structures (Figure 
5) in which the Arlll containing fragment is the acyl doner. These systems can be prepared in several 
ways; Alcoholysis of the phthalic anhydride (9) can provide selectively isomerYl 1) plus smaller amounts 
of isomer ( 1 2X Esterification to provide the diester ( 1 3) can be accomplished using a yariety of 
conditions, such as Fisher esterification. Hydrolysis of the diester can provide the reeioisomer (12) as the 
major isomer in addition to isonrier (1 1). 




NaOR 



ROjC 



(9) 




(13) 



CO2R 



Scheme 32 



Phthalic anhydride derivatives such as (9) can, in turn, be prepared from the corresponding diacid (14) as 
shown in Scheme 33 using dehydrating conditions such as, but not limited to, hot acetic anhydride. 
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Scheme 33 



In one embodiment of diis invention, Arin-(CFUR|o)e-l>(CRiiRi2)rE-Z taken together constitutes a 
substituted benzoic acid. A useful sequence of reactions for constructing this kind of system is shown in 
Scheme 34. A lactone (obtained as described in Scheme 3 1) can be heated with hydrobromic acid to 
provide the bromomethyl carboxylic acid. The carboxylate can be iesterified by preparing the acid 
chloride, followed by reaction with ah alcohol to provide an intermediate bromide which can be used as 
outlined in Scheme 2, Formula XIII. 




Scheme 34 

An alternative benzoate substitution pattern can be accessed using tiie Alder-RJcicert reaction as shown in 
Scheme 35 (See, J. Org. Chem. 1995, 60, 560). A 2-silyloxydiene can be formed fiom an enone using a 

« 

strong base such as LDA and trapping the enolate with a silylating reagent Heating this diene with an 

' • .. • • • 

acetylenedicarboxylate at elevated temperatures can then yield the Alder-Rickert product Alkylation of 
the phenolic hydroxyl under standard conditions (using the alkylating reagent R'-L, where L is a leaving 
group) followed by saponification of the diester can provide a diacid intermediate which can be 
manipulated according to the chemistry described in figures 3 1-34 to provide useful intermediates for the 
preparation of compounds of Formula L 



X s halide. 0-alkyl. alkyi 




CP2R CO2H 

Scheme 35 
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Another particular embodiment of this invention is one in which the substituted benzoic acid moiety 
described above has a 6-alkyl-2.alkoxy substituent pattern. The preparation of this kind of system is 
illustrated using the 6-methyI derivative shown in Scheme 36 (See Hamada, Tetrahedron, 1991, ^7, 
8635). Ethyl acetoacetate and crotonaldehyde can be condensed to fom the cyclic P-ketoester. 
Subsequent lithium chloride / cupric chloride mediated aromatization of this intermediate can be 
accomplished at elevated temperatures to provide the target salicylate ester. The phenolic hydroxyl of this 
system can be further derivatized by alkylation as outlined elsewhere in the description of this inventiiin. 



CO^Et 




1 ' 



■SI 



• ■ * t 



i * 



NaOEt 




LiCf 



cua. 



COjEt 




Scheme 36 



1 ■ 

Additionally, 6-alkyl-2-aIkoxy benzoate systems can be prepared by aromatic nucleophilic substitution of 
a 2.fluorobenzaldehyide, at elevated temperatures, with an alkoxide (Scheme 37) to produce a 2-alkoxy- 
benzaldehyde. Oxidation of the aldehyde to the acid can then be accomplished using conditions such as 
sodium chlorite, sodium dihydrogen phosphate, isobutene (See, JACS 1980, 45, 1 176). 




R'ONa 




[OxJ 




Scheme 37 



In another embodimem of this invention, B of Formula I can be a sulfur atom forming a thioether linkage 
(Scheme 2. Formulas (XI and XII). This type of system can be prepared by standard thiol alkylation 
using a suitable base (such as sodium or potassium carbonate, hydroxide, hydride or an amine such as 
triethylamine) to form an anion of the thiol and then reaction of this species with an appropriate 
elcctrophile such as an alkyi halide or sulphonate ester. Similarly, the groups A and D of Formula I can 
also be, independently, a sulfur atom. It should be clear that he same transformations described in the 
Schemes below can be applied to compounds of Formulas (VII, VIII, XI, XII and XVI; schemes 1-3). 
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Aromatic thiols can be prepared from the corresponding phenols. For example, preparation of a 2-thio- 
benzoate (10) from the salicylate (7), can be carried out as shown in Scheme 38. (See, Guise J. Chem 
Soc, Pericin Trans. 1, 1982. 8, 1637). The thionocarbamate (8) can be obtained from the corresponding 
phenol (7) using a thiocarbamoyi chloride. Pyrolysis of (8) (>300 »C) can yield the rearrangement 
product (9) which upom hydrolysis can yield the thioj (10). 




Another useful ring substituent transformation is the conversion of an aniline to an aromatic thiol. As 
shown in Scheme 39, diazotization of an aniline such as (1 1) is followed by convasion of the diazonium 
salt (12) to a disulfide(13) using sodium sulfide. Reduction of the disulfide with zinc/acetic acid can yield 
the thiol (14) (See, Guise J. Chem Soc, Peikin Trans. 1, 1982, 8, 1637). 




(13) 
Scheme 39 



In a particular embodiment of this invention, Arlll can be a halo-subsritiited aromaUc. Synthesis of a 
particularly relevant system is outlined in scheme 40. Regioselective halogenation of a 2,6-disubstituted- 
phenol to provide the 4-halophenol system can be accomplished with a halogenating reagent such as 
sulfiiiyl chloride (See, J. Het Chem. 1989, 26, 1547). The phenolic hydroxyl group can be further 
derivitized as outlined elsewhere in the description of this invention. 







S02C12 




or other 




halogenating 




reagent 


OH 



X = CI. Br 



OH reagent T R. R' H 
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Scheme 40 

An alternative method for the preparation of a halo (or aikoxy)-substituted benzoate is shown in Scheme 
41 . An aniline is first converted to its diazbniuni 'salt using nitrous acid, followed by transformation to 
the corresponding nitrile using a reagent such as cuprous cyariide (See Chem. Ber. 1983, JJ6^U 83). The 
cyano group is then hydrolyzed to the acid (see, Fuson, JACS 1941. tfj, 1679). The acid may then be 
protected as an ester to allow further derivitization of the system as outlined elsewhere in the description 
of this invention. 

X = halogen or alkoxy 




Scheme 4 1 



An ortho-halo-benzoate can be prepared similarly, by diazottzation of an o-carboxy aniline, followed by 
reaction with a copper halide (Scheme 42). 




Scheme 42 



In another embodiment of this invention, Arlll is a benzofuranyl or dihydrobenzofuranyl carboxylic acid 
as illustrated in Figure 6 




CO2H 

Figure 6 
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Benzofuran-2^bojcylate derivative can be prepared as shoNvn in Sclieme 43 by cyclization of the 
appropriately substituted 2-carbonyi-phenoxyacetate under basic conditions. Reduction of the resulting 
benzofiiran to the con^sponding 2^-dihy<Jro-benzofuran can be accomplished using sodium mercuiy 
amalgam under basic conditions. (See, j. Med Chem. 1984. 27. 570). ' 



n:: ■. .i t ... / 




NaOR R 




Na/Hg 
OH- 




^ Scheme 43 

I 

r 

An alternative synthesis of the 2^-dihydrobenzofiiran-2-carboxylate ring system is shovm in Scheme 44 
(See, J. Med. Chem. 1981, 865). Claisen rearrangement of a substituted allyl-phenyl ether at an elevated 
temperature such as 250 »C either neat or in a s<)Jvent such as dimethylaniline, can provide the o-allyl- 
phenol . Peracid oxidation of this intermediate provides the 2-hydroxymethyI-2,3-dihydr6benzofiiran. 
which can be further oxidized to the carboxylic acid using a variety of oxidizing agents such as Jones' 
reagent 







Scheme 44 

In another embodiment of this invention "A" can be an imidazolidin-2-one, a tetiahydropyrimidin-2-one 
an imidazoIine.2,4-dione, or a letrahydropyrimidin-2,4-dinone (Figure 7). 





X. Y = (CRiR^)^ OO 
n* 1,2 

Figure 7 



' ' J 1/' ■ • 
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These systems are, prepared from an amine containing Arl by sequential acyiatiohi'aiiiinoiysis, ring 
closure and reduction, as illustrated in Scheme 45 (For examples see Kitazaki; T.; asaka. A.; Tamiira, N.- 
Matsushita,, Y.; Hosono, H.; Hayashi, R.; Okonogi, K.; Itoh, k. Chenu Phanit Bull., 1999, 47, 351 and 
Basha, A.; Tetrahedron Utt., 1988. 29, 2525). CdUpling to Aril can beeffecttti by derivitization of die 
cyclic urea N by treatment with a base such as NaH in THF at around 0 "C then alkylation of the resulting 
anion with an electrophile such as an alkyi bromide / triflate containing Aril). 

..... ^ • .» 



i.Phcoa 



2. NHz(CH2).CH(oer)2 

3. HCI 



4.Hx/Pd 




X « Br. I. OTf 

Y-O.CHj 

n-1.2 



Scheme rs • . 

In another embodiment of this invention Aril is a six membered ring aromatic of general form substituted 
shown in Figure 8. In particular, Aril is a substituted bwizene, pyridine, pyrimidine, pyridazine or 
pyrazine. 




R2 



i 



kW -H 



Rs 



■1 



R4 X Rg 



R'9 R11 



4 



Rio 



^T-E— Z 



12 



U ■ CR,. N. C-: W = CR,. N. C-: X B CR,. K. C-: Y- CRt. M. C-; 2 » CR,. N. C- 

Figure 8 



In principle, appropriately functionalized ring systems of this kind can be prepared by 
functionalization of specific precursors followed by ring synthesis or by derivatization of a prefomed 
ring system. There are numerous approaches to the synthesis and functionalization of the aforementioned 
cyclic frameworks in the chemical literature (for examples, see (a) Katritzky, A.R.; Rees, C.W.; Scriven, 
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E.F.V. Eds. Comprehensive Heterocyclic Chemstry II, Vol 5 and Vol 6. Elsevier Science 1996 and 
references therein). For example, (Scheme 46) alkylation of methyl glycoiate with an alkyi halide 
containing Arl using a base such as solium hydride in a solvent such as.THF or DMSO provides die 
ester. Claisen condensation of this ester with /-butyl acetate at low temperature (typically below -15 "C) 
using a base such as LDA in THF provides the keto ester intermediate. This is reacted with formamidine 
acetate in the presence of a base such as sodium methoxide in methanol to give the pyrimidinone (Butters. 
M. J. Heterocyclic Chem.. 1992. 29, 1369). This type of substituted aromatic system can be further 
functionalized to incorporate Arl as described elsewhere in the description of this invention. 



MeO.. 

Y^OH 



H 





H 
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NaOMe/MeOH 



MeO 




LDA/^BuOjCH, 



. AcOH gytQ ?7 
NH.' ^Y^^^^^^^^ Arm 




Scheme 46 



'n certain cases. Aril (in Figure 8) can be assembled by ring transforation of another heterocycle, for 
example, treatment of the known 4.bromo-2.medioxy-fiiran (Scheme 47, Marini-Bettolo, R.; Flecker, P.; 
Tsai. T. Y. R.; Wiesner. ICCon. J. Chem. 1981, 59, 1403) with an alkyl lithium at low temperamre U 
reaction of this anion with an electrophile containing Arlll (such as a brbmide. aldehyde, epoxide) 
provides the 4-subsUtuted furan. Oxidative cleavage of this intermediate with dioxirane followed by 
treatment with hydrazine provides the pyridazinone which can be further modified to incorporate ArJ as 
illustrated elsewhere in the description of this invention. 
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MeO 




1. BuU /Br— t 




2. dimethy}dtoxirahe 

3. NH2NH2.Ha 




Scheme 47 



A particularly useful protocol with regard to functional ization of heterocycles involves Mitsunobu 
etherification of hydroxyl substituted heterocycles (or keto-tautomers) such as outlined in Scheme 48. 
Treatment of the known 6-bromo-pyridin-2-pne (Wibaut, J.P.; Waayman, P. W.; Vandijk, J. Rec. Trav. 

■ * 

Chim. Pays-Bos. 1940, 59, 202) with an alcohol containing an Arl (or Arlll) under Mitsunobu 's 
conditions provides the corresponding bromo-substituted pyridyl ether, (for typical procedures see 
Mitsunobu. O., Synthesis, 1981, ]). 




OBAD/Phjp 



tjj. OH 





Scheme 48 



The heterocyclic bromide, so formed, can be further functionalized in a number of ways. For example, 
coupling with a vinyl stannane can be effected under palladium (o) catalysis to provide systems with 
alkenyl linkers (Scheme 49). 




Scheme 49 
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The choice of catalyst and reaction temperature for this transformation depends on the substrate 
employed but is most commonly tetrakistriphenylphosphihe palladium,bis(triphenylphosphine)palladium 
chloride, l,r-bis(diphenylphosphino)ferrocene / bis-dibenzylideneacetone palladium or 1,2 bis- 
(diphenylphosphino)ethane / bis(acetonitriIe)dichloropalladium at a temperature between 50 and 1 50 ***C 
Suitable solvents include DMF, DIVIPU, HMPA, DMSO, toluene, and DME. (for examples see Farina, 
V. Krishnamurthy, V.; Scott, WJ. Organic Reactions, 1997, 50, 1). Reduction of the olefin using, for 
example, Wilkinson's catalyst in a solvent such as toluene, THF or an alcohol at a temperature between 
about 20 and 80 provides the corresponding alkane linked system. 

In certain heterocyclic systems in which a bromide or chloride is situated ortho or para to a ring nitrogen, 
the halogen can be readily displaced by an a.lcohoI (in the presence of base such as sodium hydride in a 
solvent such as Toluene, DMSO, THF, DMPU or HMPA) at or above room temperature (For examples 
see Kelly, t.R. et al. J. Amen Chenu Soc, 1 994, 116, 3657 and Newcome, G.R. et al. J. Org. Chem., 
1977, 42, 1500). For example, ajcoholysis of a 2,4-dichloro-pyrimidine (Scheme 50) using a controlled 
stoichiometric amount of an alcohol reageint containing Arl (or Arlll) provides the alkoxy substituted- 
bromo-pyrimidinc;. Subsequent reaction of this product (generally above room tempierahire) with a fiirther 
equivalent of another alcohol containing Arlll (or Arl) provides the unsymmetrically dialkoxy- • 
substituted heterocycle. Since the 4-position of the dichloro-pyrimidine is generally displaced first, the 
order in which the aU^oxy.sfubstituents are introduced will dictate their orientation in the product 




Scheme 50 

Similar procedures using 2,6-dibromo-pyridine or 2,6-dibromo-pyrida2ine provides the corresponding 
dialkoxy-substituted pyridines and pyridazines. 



A simple alkoxy group positioned ortho to a nitrogen in these heterocyclic systems can be hydrolyzed to 
the corresponding hydroxy substituent using aqueous hydrochloric acid at a temperature normally 
between room temperature and reflux. (Scheme 51). 
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Scheme SI 



For example (Scheme 5 1 ), treatment of the 2-methoxy-6-alkyI-substituted pyridine derivative with 
hydrochloric acid proyides the 6-alkyJ substituted pyridin.2.one. This intemediate, in tiim, can be further 
derivatized to the corresponding 2raIkoxy or 2-aIkenyl substituted systems as detailed elsewhere in the 
sdescription of this invention. ! . . -i ^ 

A methyl, methylene or methine group, positioned ortho to a ring nitrogen in these hetdrocyclic systems 
can be deprotonated witii a base such as an alkyl lithium or LDA in a solvent such as THF, ether or 
HMPA, generally at low temperature (below O^'C) and the resulting anion reacted with electrophiles such 
as aldehydes, epoxides, alkyl halides or a,|3-unsaturated carbonyl compounds to provide a variety of 
functionalized heterocycles. 




1. MeU 

2. DDQ 





R2 



2. Martin suffurane 



3. H2 / (Ph3p)3Rha 



NaHHO-f 



H-Arlll 
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Scheme 52 



For example (Scheme 52) the 2-alkoxy-4-methyI-pyrimidine is treated, sequentially, with LDA 
and an aldehyde at -78 to give the hydroxy substituted adduct. Subsequent dehydration of this 
intemiediate with martin sulfurane in a solventluch as dichloromethahe at ambient tem{)erature followed 
by hydrogenation of the resulting olefin provides the 4-ArI-containing-alkyl-2-alkoxy-pyrimidine. 
Similar procedures applied to 2-chloro-6-methyI-pyra2ine (Kannas, G.; Spoerri, P£.; J. Amen Chem. 
Soc, 1952, 74, 1 580) leads to the corresponding pyrazine. 



In another embodiment of this invention, A can be an amide thus generating compounds of the fonnulas 
shown in Figure 9. 




Re 



R9 



hf Arlll-H 



'11 



)r C — 2 



[10 



f 

R12 




R9 



Arin4-t 



11 



h-E— 2 



f 
Rt2 



Figure? 

The preparation of an illustrative example within this series is shown in scheme 53. A hydroxy aldehyde 
can be reacted with a bromoalkyl-ester to provide an aldehyde-ester intermediate. Reductive amxnation of 
the aldehyde followed by acylation can provide the amide. 



OHC 




K2CO3 



COjMe 



Ph(CH2)3NH2. 
NaCNBH3 
thenAcCl 



CO^Me 




CO?Mfl 



Scheme 53 
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Furthermore, compounds of the invention may be easily synthesized by solid phase methods, 
illustrated in Schemes 54 and 55, using inputs (XII) - (XVII) listed in Table 1, 



XVIII=> 



+ HO, 



1 




OMAR / DIIiA 




XII 



NaH / OMF 



OHC 




XIII RisNHz/Trimethyloilhofonnate/ 
' NaCNBH) 



R15HN 




R7 



Aril 



^ Rii p 



Rto R12 




XV 



DIEA/DMAP' 




Rto R12 




0 



TFA 



R11 .0 




Scheme 54 
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XIV 





/ Trimethylorthofonnaie / NsCNBH] 




COR^^ or CONHR15 



l^^isCOaCXVO/DIEA/OMAP orRt$N»C«0 (XVIQ/DMAP 



Rii p 



t 




COR*^ or CONHR15 




Scheme 55 
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Table 1 
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Table' 1 (continued; 



. -. i * 



: ' y ■ 



1 .• , f, ■ 
4 ■ 1 > 



■f'i '..'.I''.* y 



t I '. 



t . - 
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An additional exemplification of the amide linker is shown in Scheme,56. Reaction of an activated 
carboxylic acid derivative such as, but not limited to, an acid chloride or anhydride with an amine of 
general formula (15) and a suitable base such as triethylamine provides the amide (16). More explicit 
exemplification is shown in Scheme 57. Carboxylic acid (1 7) is activated widi oxalyl chloride to provid 
the acid chloride and then 2-amino*6-methylbenzoic acid (1 8), is added to provide the amide (19). 
Alternatively, 2-aminomethyl-6-methylben2oic acid (20) can be used to provide the amide (21). 



R2 



R4 



Re 




R2 R4 Re I 



(16) 



Scheme 56 



Re o'^^'^" 



OH 




(17) 



1) oxalyl chloride 



2) EtjN 
H2N 



'XX 

O^OH 



(18) 



1)oxalyi chloride 



2) EtaN 




O*^ OH 



(20) 




(19) 



(21) 



CO2H 




Scheme 57 

The preparation of 2-aminomethyI-6-methyIben2oic acid, (20), can be accomplished using the chemistry 
shown in Scheme 3 1 (X = Me, R' « H). 



wo 00/64876. PCT/US00/I1490 

85 

Compounds useful according to the invention may also be prepared by the application or 
adaptotipn of known methods^ jby which is meant methods used heretofore or described, in the literature, 
for example thpse described by R. C. Larock in Comprehensive Organic Transformations, VCH 
publishers, 1989. 

r ' , t •*■■ 

1 <•..*•.• ■ ' , . I 

I i i , f - t m " * * , '* '*• 

s ^lescn^^e^l hereinafter, it inay be necessary to protect reactive fiinctioiial groups, 
for example hydrpxy, amino, imino, thio or carboxy groups, where these are desired in the final product, 
to avoid their unwanted participation in the reactions. Conventional protecting groups may be used in 
accordance with standard practice, for examples see T.W. Green and P.G.M.Wuts in "Protective Groups 
in Organic Chemistry" Jphn Wiley smd Sons, 1991; J. W. McOmie in "Protective Groups in Organic 
Chem istry** Plenum Press, 1 973 . 

According to a further feature of the present invention, compounds useful according to the 
invention may be prepared by interconversion of other compounds of the invention. . 

■■ ' ' . J • f .. \ • . . , , . , . . . . - ■ ■ • > • ■ 4 ' 

A compound of the. invention including a group containing one or more nitrogen ring atoms, 
preferably imine (=N-), may be converted to the corresponding compound wherein one or more nitrogen 
ring atom of the group is oxidized to an N-pxide, preferably by reacting with a peracid, for example 
peracetic acid ijn acetic acid or m-chloroperoxybenzoic acid in an. inert solvent such as dichloromethane, 
at a temperature from about room temperature to reflux, preferably at elevated temperature. 

The products of this invention may be obtaiiied as racemic mixtures of their dextro and 

.''.« ..J" ■** i'.* - * 

levorotatory isomers since at Jeast one asymmetric carbon atom may be present. When two asymmetric 
carbon atoms are present, the product may exist as a mixtures of diastereomers based on syn and anti ■ 
configurations. These diastereomers niay be separated by fractional crysUllization. Each diastereomer 
may then be resolved into dextro and levorotatory optical isomers by conventional methods. 

It will also be apparent to those skilled in the art that certain compounds of Formula I may exhibit 
geometrical isomerism. Geometrical isomers include the cis and trans fonns of compounds of the 
invention having an alkenyl moiety. The present invention comprises the individual geometrical isomers 
and stereoisomers and mixtures thereof. 

* . • • 

Such isomers can be separated from their mixtures, by the application or adaptation of known 
methods, for example chromatographic techniques and recrystallization techniques, or they are separately 
prepared from the appropriate isomers of their intermediates, for example by the application or adaptation 
of methods described herein. 
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Resolution may best be carried out in the intermediate stage where it is convenient to combine the 
racemic compound with an optically active compound by salt formation, ester formation, or amide 
formation to form two diasteromeric products. If an acid is added to an optically active base, then twd 
dxastereomeric salts are produced which possesses different properties and different solubilities and can 
be separated by fractional crystallization. When the salts have been completely separated by repeated 
crystallization, the base is split off by acid hydrolysis and enantiomerically purified acids are obtained. 

> 

Compounds useful according to the invention are useful in the form of the free base or acid or in 
the form of a pharmaceutical ly accepuble salt thereof. All forms are within the scoipe of the invention. 

Where a compound useful according to the invention is substituted with a basic moiety, acid 
addition salts are fonried and are simply a more convenient form for use; in practice, use of the salt form 
inherently amounts to use of the free baise form. The acids which can be used to prepare the acid addition 
salts include preferably those which produce, when combined with the free base, pharmaceutically 
acceptable salts, that is, salts whose anions are non-toxic to the patient in pharmaceiitical doses of the 
salts, so that the beneficial pharmaceutical effects of these compounds in thie freie base are not vitiated by 
side effects ascribable to the anions. Although phannaceutically acceptable salts of said baisit compounds 
are preferred, all acid addition salts are useful as sources of the free base form even if the particulai- salt, 
per se, is desired only as an intermediate product sis, for example, when the salt is formed only for 
purposes of purification, and identification, or when it is used as an intermediate in preparing a 
pharmaceutically acceptable salt by ion exchange procedures. Pharmaceutically acceptable salts useful 
within the scope of the invention are those derived from the following icids: mineral acids such as 
hydrochloric acid, trifluoroacetic acid, sulfuric acid, phosphoric acid and sulfamic acid; and organic acids 
such as acetic acid, citric acid, lactic acid, tartaric acid, maionic acid, methanesufohic acid, ethanesulfonic 
acid, benzenesulfonic acid, p-toiuenesulfonic acid, cyclohexylsulfamic acid, quinic acid, and the like. 
The corresponding acid addition salts comprise the following: hydrohalides, e.g. hydrochloride and 
hydrobromide, trifluoroacetate, sulfate, phosphate, nitrate, sulfamate, acetate, citrate, lactate, tairtarate, 
malonate, oxalate, salicylate, propionate, succinate, fumarate, maleate, methylene-bis-P- 
hydroxynaphthoates, gentisates, mesylates, isothionates, di-p-toluoyltartrates, methanesulfonates, 
ethanesulfonates, benzenesulfonates, p-toluenesulfonales, cyclohexylsulfamate and quinate, respectively. 

The acid addition salts of the compounds useful according to the invention are prepared by 
reaction of the free base with the appropriate acid, by the application or adaptation of known methods. 
For example, the acid addition salts of the compounds of this invention are prepared either by dissolving 
the free base in aqueous or aqueous-alcohol solution or other suitable solvents containing the appropriate 
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acid and isolating the salt by evaporating the solution, or by reacting the free base and acid in an organic 
solvent, in which case the salt separates directly or can be obtained, by concentration of the solution. 



The compounds useful according to the invention may be. regenerated from the acid addition 'salts 
by the application or adaptation of known methods. For example, parent compounds useful according to 
the invention can be regenerated from their acid addition salts by treatment with an alkali, e.g., aqueous 
sodium bicarbonate solution or aqueous ammonia solution. 



Where the compound useful according to the'ihvehtion is substituted with an acidic moiety, base 
addition salts may be formed and are simply a more convenient form for use; in practice, use of the salt 
.form inherently amounts to use of the free acid form. The bases which can be used to prepare the base 
addition salts include preferably those whibh pirxkliice, when combined with the free acid, 
pharmaceutically acceptable salts, that is, salts whose cations are noii-toxic to the animal organism in 
pharmaceutical doises of tlie salts, so that the i«nefibiai phanhaceutical effects on -the activity oif the 
compounds of the present iiiVehtiori in the free acid are iiot vitiated by side effects ascribable to the 
cations. Pharmaceutically acceptable salts useful according to the invention, include for example alkali 
and alkaline earth metal salts, including those derived from the following bases: sodium hydride, sodium 
hydroxide, podium hydroxide, calcium hydrbxide, aluminum hydroxide, lithium hydroxide, 
magnesium hydixixide', zinc hydrokide, ammonia, ethyicnedianrljn^, N-methyl-glucamine, lysine, arginine, 
ornithine, choline, N,>r-diberi2ylethylenediamine, chlorbprbcaine, diethanolamine, procaine, 
dtethylamine, N-benzylphenethylamine, piperazine, tris(hydroxymethyI)aminometIiMe^ 
tetramethylammonium hydroxide, and the like. 



Metal salts of compounds useful according to the present invention may be obtained by 
contacting a hydride, hydroxide, carbonate or similar reactive compound of the chosen metal in an 
aqueous or organic solvent with the free acid form of the compound. The aqueous solvent employed may 
be water or it may be a mixture of water with an organic solvent, preferably an alcohol such as methanol 
or ethanol, a ketone such as acetone, an aliphatic ether such as tetrahydrofuran, or an ester such as ethyl 
acetate. Such reactions are normally conducted at ambient temperature but they may, if desired, be 
conducted with heiating. 

Amine salts of compounds useful according to the present invention may be obtained by 
contactmg an amine in an aqueous or organic solvent with the free acid form of the compound. Suitable 
aqueous solvents include water and mixtures of water with alcohols such as methanol or ethanol, ethers 
such as tetrahydrofuran, nitriles such as aceionitrile, or ketones such as acetone. Amino acid salts may be 
similarly prepared. 
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The base addition salts of the compounds useful according to the invention can be regenerated 
from the salts by the application or adaptation of known methods. For example, parent compounds useftil 
according to the invention can be regenerated from their base addition salts by treatment with an acid^ e.g. 
hydrochloric acid. • 



Salt forms useful according to the invention also include compounds having a quartemarized 

3 2 

nitrogen. The quartemarized salts are formed by methods such as by alkylation.of sp or sp hybridized 



nitrogen in the compounds. 



■ • * * ■ 



As will be self-evident to those skilled in the art^ some of the compounds useful according to the 

. •.. • • ' ■ " ' ■ • 

invention do not form stable salts. However, acid addition salts are most likely to. be fonned by . 
compounds usefiil according to the invention having a nitrogen-containing heteroaryl group and/or 
wherein the compounds contain an amino group as a substituent Preferable acid addition salts of the 
compounds useful according to the invention are those wherein there is not an acid labile jgroup. 



As well as being useful in themselves as active compounds, the salts of the compotmds useful 
according to the invention are useful for the purposes of purification of the compounds, for example by 
exploitation of the solubility differences between the salts and the parent compounds^ sidie products and/or 
starting materials by techniques well known to those skilled in the art. / , <. i 

r , • • * ' , » 1 i » t * * • ■ .* ! 

Various substituents on the compounds useful according to the invention, e.g., as defined in R, R| 
and R2 can be present in the starting compounds, added to any one of the intermediates or added afier 
formation of the final products by known methods of substitution or conversion reactions. If the, 
substituents themselves are reactive, then the substituents can themselves be protected according to the 
techniques known in the art. A variety of protecting groups known in the art may be employed. Examples 
of many of these possible groups may be found in "Protective Groups in Organic Synthesis" by T. W. 
Green, John Wiley and Sons, 1981 . For example, nitro groups can be added to the aromatic ring by 
nitration, and the nitro group then converted to other groups, such as amino, by reduction, and halo, by 
diazotization of the amino group and replacement of the diazo group. Acyl groups can be substituted onto 
the aiyl groups by Friedel-Crafts acylation. The acyl groups then can be transformed to the corresponding 
alkyi groups by various methods, including the Wolff-Kishner reduction anjd Clemmenson reduction. 
Amino groups can be alkylated to form mono and dialkylamino groups; and mercapto and hydroxy 
groups can be alkylated to form corresponding ethers. Primary alcohols can be oxidized by oxidizing 
agents known in the art to form carboxylic acids or aldehydes, and secondary alcohols can be oxidized to 
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form ketones. Thus, substitution or alteration reactions can be employed to provide a variety of 
substituents throughout the molecule of the starting material, intermediates, or the final product. 

The starting materials, intermediates and some compounds of the invention are prepared by the 
application or adaptation of known methods, for example methods as described in U§ Patent No.s 
4,920,132; 4,920,131; and 5.059,610; publications Huang, Fu Chih et al , J. Med. Chem. (1991), 34(5), 
1704-7; and Huang^ Fu Chih et ai , J. Med. Chem. (1990), 33(4), i 194^200; and the Reference 
Examples or their obvious chem icar equivalents. 

The present invention is further exemplified but not limited by the following examples, which 
'Jlustrate the preparation of the compounds according to the i^^^^ -i-.i • 
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Example 1 

Methyl 2.6-dimethvl-benzoate 
5 To a cooled (0 *C) solution of 2,6-dimethylbenzoic acid (20.2g, 1 34 mmol) in dichloromethane 
(200 mL) is added DMF (1 mL) followed by oxalyl chloride (14 mL, 1 62 mmol). On 
completionof addition, the cold bath is removed and stirring continued for 3h. The resulting 
solution is concentrated under vacuxmi and the residue added slowly to a cooled (0 ®C) solution 
comprising methanol (200 mL) Md triethylamine (40 mL). On completion of addition, the 
1 0 reaction mixture is stirred for 30 min. theii poured into hydrochloric acid solution (400 mL, 2N) 
which is then extracted with ether. The ether extract is washed with hydrochloric acid solution 
(IN), sodium bicarbonate solution and brine then dried over MgS04 and concentrated to give the 
title compound which is used without further purification. MS (EI) 1 64 (M)^ 

15 Example 2 

Methyl 2'bromomethvl-6-methyl-benzoate 

To a solution of methyl 2,6-dimethyl-ben2oate (22.0 g , 134 mmol, example 1) in CCU (250 mL) 
is added A'^bromo-succinimide (19g, 107 mmol) followed by'benzoyl peroxide (I.O g, 4.0 
20 mmol). The resulting solution is warmed to reflux and stirred at this temperature for 20 min. The 
reaction mixture is then allowed to cool before being diluted with ether (200 mL), filtered and 
concentrated. The residue is purified by flash chromatography (silica, 4% acetone in hexanes) to 
give the title compound. This product (approx. 85% purity, remainder is methyl 2,6dimethyl 
benzoate) is used without further purification. MS (EI) 242, 244 (M^, Br pattern). 

15 

Example 3 

m 

3>(Quinolin-2-vlmethoxy)>phenol 

2-ChloromethyIquinoline hydrochloride (25.0 g, 1 1 7 mmol) and resorcinol monobenzoate (37.5 
0 g, 1 75 mmol) are suspended in dimethylsulfoxide (1 80 mL) and are mixed with the aid of an 
overhead stirrer. The mixture is cooled to 15 '^C and a 50% solution of sodixmi hydroxide (25 
mL) is added slowly over 1 0 min with a slight exotherm. The reaction is allowed to come to 
room temperature and is allowed to stir overnight. The reaction is then heated to 95 and a 
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* 

m 

50% solution of sodium hydroxide (25 riiL) is added over 1 0 min. After 20 min. hot water (300 
mL) is added to the reaction and stirred 15 min. The reaction is hot filtered and the filtrate is 
cooled to provide a brick red solid which is dried in vacuo to provide the sodium salt 

« 

pentahydrate. A portion of the salt (15.6 g, 43-0 mmol) is neutralized by heating in water (30 
5 mL) v^th IN HCl (43 mL) followed by cooling to provide a brown solid. The solid is dissolved 
in dichloromethane (550 mL) and methanol (14 mL), dried over magnesium sulfate, filtered and 
concentrated i77 vacuo to yield the title compound as a tan solid. A portion is reciystallized from 
ethyl acetate to provide an analytically pure sample; m.p. 152-153 ^C, MS (ESI) 252 (M+H)* 

0 Example 4 

) 

Methyl 2-methvl-6-f 3-f quinolin-2-ylmethoxv)-phenoxymethyn-ben2oate 
3-(Quinolin-2-ylmethoxy)-phenol (5.2 g, 21 nmiol, example 3), methyl 2-bromomethyI-6- 
methyl-benzoate (exaniple 2) (5.0 g, 21 mmol) and potassium carbonate (4.4 g, 32 nunol) are 
5 combined in DMF (50 mL) and heated at 85 ^'C for 3h. The reaction is poured into ethyl acetate 
(500 mL) and v^^ashed with water (4 x 120 mL) and brine (100 mL). The solution is dried over 
magnesium sul&te, filtered and concentrated in vacuo to provide a residue which is purified by 
colmnn chromatography (silica, 10 to 20% ethyl acetate in hexane) to provide the title 
compound. MS (ESI) 414 (M+H)*. 

3 

The following comiX)unds are prepared using essentially the same procedure used in example 4 
^icept using the cited phenol in place of 3-(quinolin-2-ylmethoxy)-phenol with either the methyl 
or isobutyl benzoate (example 2). 

! Example 4a 

Methyl (2-methYl-6-r3-(2-quinolin-2-yl-vinylVphenoxymethvn)-benzoate. 
. MS (ESI) 410 (M+H)''. Prepared from 3-(2-quinolin-2-yl-vinyl)-phenoI (example 15). 

Example 4b 

♦ 

Methyl (2>Methvl-6-{ 3-r2-(pyridin-2-yloxvVethoxy1-phenoxvmeth vl ) Vbenzoate 
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'HNMR(300MHz,CDCl3) 5 8.15(01, lH),7.60(t, IH), 7.1-7.38 (ra,4H). 6.89 (dd, 1H).6.8I 
(d, IH), 6.56 (m, 3H), 5.08 (s, 2H), 4.70 (t, 2H), 4.32 (t, 2H), 3.85 (s, 3HX 2.36 (s, 3H). 
Prepared from 3-[2-(pyridin-2-yloxy)-ethoxy]-phenoI (example 15a). 

• , • - ... 

■.<...;:■: • • • • 

5 Example 4c , . 

''*■'■ • ■ - ' ' . . ■ 

Methyl 2-f3-frB enzoxa2ol-2-vl-methvl-amino)-methvl|-phenoxvmethvl)-6-methvl-benzoate 
MS (ESI) 41 7 (M+H)*. Prepared from 3-[(N-benzoxazol-2-yl-N-methyl-amino)-methyI].phenol 
(example 10a). 

10 

Example 4d 

Methyl 2-meth vl-6-(3-rrmethvl-quinolin-2-vl-aminoVmethvn>phenoxvmeth^ 

MS (ESI) 427 (M+H)*. Prepared from 3-[(N-methyI-N^uinoIin-2.yl-amino)-methyI].phenol 
15 (example I Ob). 

Example 4e 

w * ' 

m 

Isobutvt 2- methvl-6-r3"(quinoIin-2-vloxvmethvIVphenoxvmethvn>benzoate 
20 MS (ESI) 456 (M+H)*. Prepared from 3-(quinolin-2-yloxymethyl)-phenol (example 15b). 

Example 4f 

Methyl 2-f 3-r2-<'S- ethvl-pvridin-2-vlVethoxvVphenoxvmethvn-6-methvl-benzoate 
25 'H NMR (300 MHz, CDCI3) 5 8.39 (bs, IH), 7.46 (d, IH), 7.28 (m, 2H), 7.16 (m, 3H), 6.52 (m, 
3H), 5.06 (s. 2H), 4.3 1 (t. 2H), 3.82 (s. 3H), 3.22 (t. 2H), 2.63 (q, 2H). 2.38 (s. 3H), 1 .24 (t. 3H). 
MS (ESI) 406 (M+H)*. Prepared from 3-[2-(5-ethyl-pyridin-2-yl)-ethoxy]-phenol (example 71). 

Example 4g 

30 

Methyl 2-me thvl-6-r3-f2-Pvridin-2-vl-ethoxv)-phenoxvmethvn-ben2oate 
'H NMR (300 MHz, CDCI3) 5 8.56 (d, IH), 7.62 (m, IH), 728 (m, 2H), 7.16 (m, 3H). 6.52 (m, 
4H), 5.06 (s, 2H), 4.34 (t, 2H). 3.82 (s, 3H), 3.25 (t, 2H), 2.38 (s. 3H). MS (ESI) 378 (M+H)*. 
Prepared from 3 -(2-pyridin-2-y l-ethoxy>phenol (example 71a). 
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Example 4h 

• * • • ; 

.1, \ t t t * t ' 1* , V..f - 

. . . . - • • ■ ... 

Methyl 2-r3.>(Ben2ooxazol*2''ylaminomethvl)-phenoxvmethvnT6'methvl>ben2oate 
5 'H NMR(3P0MH2.^CPC13), 5.7.54 (m^ (d^ lK), 7,26. (m, 3H). 7,,l$;(m, 2H). 7.05 (m, 

IH), 6.9.^ (m, 2H). (dd, IH), 5.10 (s. 2H), 4-64 (bs, 2H), 3,80,(s, 3H), 2J7 (s, 3H). MS 
(ESI) 403 (M+H)*. Prepared firom 3-(benzooxazol-2rylammpm^ 10c). 

• . ■ * , ^ 1 'i / . ^ - , _ , ^, 

Example 4i . . i 

D 

Methyl 2-methvl-6-r3-(pvridin-2-vlmethoxvmethvl)-phenoxvinethvn-benzoate 
'H NMR (300 MHz, CDClj) 6 8.56 (d, IH), 7.71 (m, IH). 7.48 (d. IH), 7.25 (m. 5H), 6.99 (m, 
2H), 6.87 (dd, IH), 5.1 1 (s, 2H). 4.69 (s, 2H). 4.63 (s, 2H), 3.82 (s, 3H), 2J8 (s, 3H). MS (ESI) 
378 (M+H)*. Prepared from 3-(pyndin-2-ylinethoxymethyl)-phenoI (example 74). . 

» • 

» 

Example 4j 

Methyl 2-methvI-6-r3--(quiDoIin-2-vImethoxymethylVphenoxymethvlVbenzoate 
'H NMR (300 MHz, CDCI3) 5 8.19 (d, IH), 8.06 (d, IH), 7.82 (d,. IH), 7.69 (m, 2H), 7J3 (m, 
IH). 724 (m, 4H), 7.01 (m. 2H). 6.88 (dd. IH). 5.12 (s, 2H). 4.86 (s. 2H), 4.66 (s, 2H). 3.82 (s, 
3H), 2.38 (s, 3H). MS (ESI) 428 (M+H)*. Prepared from 3-(quinoUn-2-ylmethoxymethyl)- 
jhenol (example 74a), 

Examples 

Methyl 2-methYl-6>f O-hydroxy-phenoxyVmethyn-benzoate 

To a solution of 3-hydroxy-phenol (L5g, 13.6 mmol) in acetonitrile (50 riiL) is added methyl 2- 
(bromomethyI>6-methyl-ben2oate (0.82g, 3.4 mmol, example 2) followed by K2CO3 (3.76g, 
27.2 zrnnol). The resulting mixture is heated to 50 and stirred at this temperature for 90 min. 
then cooled, filtered and the filtrate concentrated under vacuum. The residue is purified by flash 
chromatography (silica, 5% ethyl acetate in dichloromethane) to give the title compound as a 
white solid. MS (EI) 272 (M"). 
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Example 6 

Methyl 2-methvl-6-r3-(2'phenvl'0xa2ol'4-vImethoxvVphenoxvmethyn»ben2oate 
To a solution of 4-chloromethyJ-2-phenyI-oxazdIe (lOOmg, 0:5 mmol, example 19j in DMF (2. 
5 mL) is added methyl 2-methyl-6-[(3-hydroxy-phenoxy)-methyl]-behzoate (135 mgi 0.5 nimbi, 
example 5) followed by K2CO3 (75 mg, 0.54 mmol). The resulting mixture is heated to 60^C and 
stirred at this temperature for 8 h. This mixture is theii cooled to room teinperature, diluted with 
ether, washed with water and brine, dried over MgS04 and concentrated. The residue is purified 
by flash chromatography (silica, 20% ethyl acetate in hexanes) to give the title compound. MS 
10 (ESI) 429 (M+H)*. 

The following Compounds are prepared Using essentially the same procedure used in Example 6 
except using the cited alkyi halide in place of 4-ch]oiomethyl-2-phenyl-6xazole with either 
methyl (ethyl or isobutyl) 2-methyl-6-[(3-hydroxy-pheh6xy)-methyl]-beii2o^^ (example 5). 

15 

Example 6a 

■ • 

Methyl 2-methvl-6-r3-(2-phenVl-thiazol-4-vlmethoxvVphen6yymethyl]-ben2oi^^ 
MS (ESI) 446 (M+H)*. Prepared from 4-chloromethyl-2-phenyl-thia2ole (example 20). 
20 ■ 

Example 6b 

Methyl 2-r3-(3.5-dimethyl-isoxa2ol-4-ylmethoxy)-phenoxymethyn-6-methyl-ben2oate 
MS (ESI) 382 (M+H)*. Prepared from 3,5-dimethyI-isoxazol-4-ylmethyl chloride. 

25 

Example 6c 

Methyl 2-methyl-6-r3-(5-phenyl-fl.2.41oxadiazol-3-vlmethoxy)-phenoxyroethyn-benzoate 
MS (ESI) 431 (M+H)*. Prepared from 5-phenyl-[U,4]oxadia2ol-3-yhnethyl chloride. 

30 

Example 6d 



Methyl 2-f3-(2.5-dimethyl-benzvloxv)-phenoxvmethvn-6-methvl-benzoate 
MS (ESI) 391 (M+H)*. Prepared from 2.5-dimethyl-benzyl chloride. 
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Example 6e 

Methyl 2-f3"(2.4-dichloro>benzYloxvVphenoxvmethvlV6-methvl-ben2oate 
5 MS (ESI) 43 1 (M+H, CI2 pattem)^ Prepared from 2,4-dichloro-benzyI chloride. - • 

Example 6f 

Methyl 2-f3-r S-tert-butyl-ri ,2,41oxadiazol«3"Vlmethoxv)-phenoxvmethyn-6>methvl-ben2oate 
0 MS (ESI) 41 1 (M+H)". Prepared from 5-/er/-butyl-[l ,2,4]oxadiazol-3-ylmethyl chloride. 

s 

) . . 

Example 6g 

Methyl 2-(3-r3-(2.6'dichloro>phenyl)-5-methyl-isoxazol-4-ylmethoxyl-phenoxvmethvU-6" 
5 methyl'benzoate 

MS (ESI) 512 (M+H)"". Prepared from (3-(2,6-dichloro-phenyl)-5-mcthyl-isoxa2ol-4-yI)-methyl 
chloride. 

m 

. f 

Example 6h 

3 

Methyl 2-methvl-6-r3-(2.4.5-trimethyl"benzyloxv)-phenoxymethyn-ben2oate 
MS (ESI) 405 (M+H)". Prepared from 2,4,5-trimethyl-ben2yl chloride. 

Example 6i 

Methyl 2*methYl-6'r3'r3-methyl-naphthalen'2-ylmethoxv)-phenoxymethylVben2oate 
MS (ESI) 427 (M+H)^ Prepared from (3-methyl-naphthalen-2-yl)-methyl bromide. 

Example 6j 

Methyl 2-f3-(5>acetvl*2-methoxv-ben2:yloxy)"phenoxymethyn-6-methyl-benzoate 
MS (ESI) 435 (M+H)*. Prepared from 5-acetyI-2-methoxy-benzyl chloride. 

Example 6k 
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Methyl 2'r3-r6-fluoroquinolin-2-vlmethoxv)phenoxvmethvn-6-methvlbenzoate 

MS (ESI) 432 (M+H)*. Prepared from 6"fluoroquinolin-2-ylinethyl bromide (example 27b). 

Example 61 



Methyl 2-r3"(4>/grr-butvlbenzvloxv)phenoxvmethvn-6-methvlbenzoate 
MS(ESI)419(M+H)*. Prepared from 4-(/er/-butyl)ben2yl bromide. 

10 Example 6m 

)) 

Methyl 2-r3-(4-isopropvlbenzvloxy)phenoxvmethvn-6-methvlbenzoate 
MS (ESI) 405 (M+H)*. Prepared fixjm 4-isopropyIbenzyl chloride. . 

1 5 Example 6n 

Methyl 2-met hvl>6*r3-f3-phenoxybenzyloxy)phenoxymethynbenzoate 
MS (ESI) 455 (M+H)". Prepared from 3-phenoxybenzyI chloride. 

20 £xampl6o 

Methyl 2-r3-(4-/gr/-but ylcyclohexylmethoxy)phenoxvmethyn»6-methvlbenzoate '* ); 

MS 425 (M+H)*. Prepared from 4-/er/-butylcyclohexylmethyl bromide (example 29a). 

25 Example 6p 

Methyl 2> methyl-'6>r3>(quinoxalin-2>ylmethoxy)phenoxymethyllben2oate 

MS 415 (M+H)*". Prepared from quinoxalin-2-yImethyl chloride (See Chem. £er. 1987, 120, 

649-651). 

Example 6q 

Methyl 2-> methv]-6-r3>(2-methylben2yloxy)phenoxymethyl1beii2oate 
MS 377 (M+H)*. Prepared from a-bromo-o-xylene. 



5 
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Example 6r 

Methyl 2-methvl-6-(3-r2"(5-methvlthiophen-2-Yl)-oxa2oM- 
5 y Imethoxvlphenoxvmethyl ) benzoate 

MS (ESI) 450 (M+H)*. Prepared from 2-(5-methyIthipphen-2-yl)oxa2oI-4-ylmethyI chloride 
(example 19a). 

Example 6s 



. . -. ..]•»•. 



Methyl 2«r3-(2>cvclohexyloxa2ol-4-vlmethoxy)phenoxymethyn'-6*methylben2oate 

MS (ESI) 436 (M+H)*. Prepared from 2-cyclohexyloxazol-4-ylmethyl chloride (example 19h). 

Example 6t 



Methyl 2»(3-r2'(3>fluorophenyl)oxa2ol-4-ylmethoxylphenoxymethyl)>6-mcthylbenzoate 

I- * * • • • • * 

MS (ESI) 448 (M+H)*. Prepared from 2-(3-fluorophenyl)oxa2ol-4-ylmethyl chloride (example 
19c). 

) Example 6u 

... . ■: . •- • - .. • - . 

Methyl 2-1 3-r2-(4-fluorophenyl)oxazol-4-ylmethoxvlphenoxvroethvl |-6-methvlben2oate 
MS (ESI) 448 (M+H)*. Prepared from 2-(4-fluorophenyl)oxa2ol-4-ylmethyl chloride (example 
19d). 

Example 6v 

Ethyl 2-r3-(6«ch loropvridin-2-ylmethoxy)phenoxymethvn-6-mcthvlben2oate 

MS (ESI) 4 12, 414 (M+H)*, CI pattern. Prepared from 2-chloromethylr6-chloropyridine 

(example 27c). 

Example 6w 



Ethyl 2- methvl>6-r3-(5-methyl>2*phenyloxa2ol-4'ylmethoxy)phenoxymethynben2oate 
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MS (ESI) 458 (M+H)*. Prepared from 4-chloromethyl-5-methyl-2-phenyloxa2oJe. 



Example 6x 



• 1 *!» ' 



Methyl 2-(3-ben2vloxy-phenoxvmethvlV6>methvl-ben2oate 
MS (EI) 362 (M)*. Prepared from benzyl bromide. 

Example 6y 



« ■ 



10 Methyl 2-methvl-6-r3-r P vridin-2-vlmethoxvVphenoxvmethvn-ben2oate 
Prepared from 2-chlpromethyl-pyridine. .- . -r 



15 



Vi 



Example 6z 

Methyl 2>r3-f7K:hloro Quinolin-2-vlmethoxv)phenoxvmethvn>6-methvlbe - 
MS (ESI) 447 (M+H)* CI pattern. Prepared from 7-chibix^umoliii.2-ylm^ bromide 
(example! 46a); • • ' • * ■ -'^ ^* 



:iy:.-/{ 



20 



25 



30 



Example 6aa 

Methyl 2-r3-(6-metho xvquinolin-2-vlmethoxv')phenoxvmethvn-6-methvlbenzoate 

MS (ESI) 443 (M+H)*. Prepared from 6-meth6xyquinolin-2-ylmethyl bromide (example 46b). 

Example 6ab 

Ethvl 2-r3-(2.4-diisoDrop yl.5-methv]-benzyloxvVphenoxvmethvn-6-methyl-benzoate 
'H NMR (300 MHz, CDCh) 5 7.14 (m, 6H), 6.62 (m, 3H), 5.10(s, 2H). 5.00 (s. ZEi), 4.32 (n 
2H), 3.20 (m, IH), 2.86 (m, IH), 2.40 (bs, 6H). 1.28 (m, 15H). MS (EI) 484 (M)*. Prepared 
from l-chIoromethyl-2,4-diisopropyl-5-methyl-benzene. 

Example 6ac 



t ) t 



Ethvl 2-r3-f2,4»bis-trifluoromethvKbenzyloxy)-phenoxvmethyn->6"methyl-benzoate 
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'H NMR (300 MHz, CDClj) 5 7.92 (m, 2H), 7.82 (m, IH), 7.30 (m, 2H), 7.18 (m, 2H), 6.57 (m 
3H), 5.29 (s, 2H). 5.10 (s. 2H), 4 J 1 (q, 2H), 23? ,(s, 3H), 1 .29 (t, ,3H). MS (EI) 512 (M)* , . 
Prepared from 2,4-bis(trifluoromethyI)benzyl bromide. . - 

■ ' ry • ' .•.■*.'.■■••■'. ' ■ ■ ■ 

5 Example 6ad 

E th vl 2-f 3-(biphenvl'4-vimethoxv)'Phenoxvmeth vll"6-meth vl-benzoate 

NMR (300 MHz, CDCI3) 5 7.60 (m, 4H), 7.40 (m, 7H), 7.18 (m, 2H), 6.58 (m, 3H), 5.09 (s, 
2H), 5.07 (s, 2H), 4.30 (q, 2H). 2.39 (?,|H),, 1.28 (t,, 
10 phenylbenzyl chloride. • . . j ;i>^, . .1, ^ 

1 . • 

I 

Example 6ae , 

Ethyl 2-methvl-6-r3-fnaphthalen*l -ylmethoxy Vphenoxvmethyll-benzoate 
15 'H NMR (300 MHz, CDCI3) 6 8.04 (m, IH), 7.88 (m, 2H), 7.52 (m, 4H), 724 (m, 4H), 6.67 (m, 
2H), 6.59 (m, IH), 5.46 (s, 2H), 5.10 (s, 2H), 4.30 (q, 2H), 2.39 (s, 3H), 1.28 (t, 3H). MS (EI) 
426 (M)^ Prepared from l-<h]promethyl-naphth^^ ;..L':.vl V : 

Example 6af 

Methyl 2-r3 -f 5-eth vl-pvridin-2-vlniethoxv)-phen6xymethyl1-6-methvl-ben2oate 
.HNMR(300 MHz, CDCI3) 6 8.44.(bs, IH), 7.54 (dd, 1 H),_7.42 (d, IH), 7.32 (m. 2H), 7.17(m. ^ 
2H), 6.58 (m, 2H), 5.15 (s. 2H), 5.Q8 (s, 2H), 3.82 (s, 3H), 2.67 (q, 2H), 2.38 (s, 3H), 1.26 (t, 
3H). MS (ESI) 392 (M+H)*. Prepared from 5-ethyl-2-chloiomethyI pyridine (example 68). 

5 

Example 6ag 

Methvl 2-r3-(4-€thyl-benzy]oxy)-phenoxvmethyn-6-methyl-bena)ate 

'H NMR (300 MHz, CDCh) 5 7.28 (m, 8H), 6.58 (m, 3H), 5.08 (d, 2H), 5.00 (d, 2H), 3 .8 1 (d, . 
) 3H), 2.68 (m, 2H), 2.38 (s, 3H), 1.24 (m, 3H). MS (EI) 390 (M)"". Prepared from 1- 
chloromethyM-eihyl-benzene. 



Example 6ah 
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Methvl 2'r3-(3-bromo-benzvloxv)-phenoxvmethvn-6-methvl-bcnzoate 

'H NMR (300 MHz, CDCI3) 5 7.58 (s, IH), 7.44 (d, IH), 7.25 (m, 6H), 6.57 (m, 3H), 5.08 (s, 

2H), 5.00 (s, 2H), 3.81 (s, 3H), 2.38 (s, 3H). MS (EI) 440 (M)*. Prepared from S-bromoben^rl 

bromide. 

Example 6ai 

EthYN2-methvl-6-f3«(qiunolin-2>vlmethoxyVphenvlethvnvl1-benzbate 
The title compound is prepared using essentially the same procedure used in Example 6 except 
using ethyl 2-(3-hydroxy-phenylethynyl)-6-methyl-ben2oate (example 15c) in place of methyl 2- 
methyl-6-[(3-hydroxy-phenoxy)-methyl]-ben2oate and 2-chloromethylquinoline in place of 4- 
chloromethyl-2-phenyl-oxa2ole. MS (ESI) 422 (M+H)"*". 

Example 6aj 

Methyl 2-roethvl-6'r3'(5-phenylpyridin-2>ylmethoxv)phenox\TOethvl1benzoate 

MS(ESI) 440 (M+H)"^. Prepared from 5-phenylpyridin-2-ylmethyl chloride (example 27g). 

Example 6ak 

Methyl 2-f3-(2*chloro>benzvloxyVphenoxymethyn>6-methyl"ben2oate 

NMR (300MHz. CDCI3) 5 7.55 (m, IH), 7.40 (m, IH), 7.30 (m, 4H), 7.20 (m, 2H), 6.60 (m, 
3H), 5.14 (s, 2H), 5.09 (s, 2H), 3.82 (s, 3H), 2.38 (s, 3H). MS (EI) 396 (M*.), CI pattern. 
Prepared from 2-chloroben2yl chloride. 

Example 6al 

Methyl 2>r3-(4-chloro-benzvloxy)-phenoxvmethyn-6"methyl-ben2oate 

^H NMR (300MH2, CDCI3) 5 7.32 (m, 6H), 7.1 8 (m, 2H), 6.56 (m, 3H), 5.08 (s, 2H), 5.00 (s, 

2H), 3.81 (s, 3H), 2.38 (s, 3H). MS (EI) 396 (M^.). CI pattem. Prepared from 4-chlorobenzyl 

chloride. 
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Example 6am 



2-Methvl-6-r3-f3-meth vl-quinoxalin-2-vlniethoxvVphenoxvmethvn-benzoic acid methvl ester . 
MS (ESI) 429 (M+H)*. Prepared fipm 2-methy|.3-chloromethylquinoxaline (See Chem. Ber. 1987, I^Q, 
5 649). 



Example 6an 

2-Methvl-6-r3-( na phtha len-2.vlmethn! 
0 MS (EI) 412 (M*). 



>henoxvmethvn 'benzoic acid methvl ester 



Example 7 



) 



2-Methvl-6 -r3-(quinolin-2-vlmethoxv)-phenoxvmethvll-beD2oicacid 
A solution of methyl 2-methyl-6-[3-(qxiinolin-2-ylmethoxy)-phenoxymeAylJ-ben2Date (1.6 g, 
3.8 mmol, example 4) in ethanol (25 mL) is heated with a ION sodium hydroxide solution (4.0 
mL, 40 mmol) at 70 *C for 14 h. The reaction is cooled, neutralized with a 2N HCl solution (20 
mL) and concentrated to remove the ethanol. Ethyl acetate is added and washed with water. The 
aqueous layer is saturated with sodium chloride and back extracted with ethyl acetate. The 
organic layers are combined, dried over magnesium sulfate, filtered and concentrated to yield a 
crude solid. The solid is purified by column chromatography (silica, 5 to 10% methanol in 
)chloromethane) to provide the title compound. An analytically pure sample rs prepared by 
recystallizaiion fi-pm methanol: m.p. 167-168 "C, 'H NMR (300 MHz. CDCI3) 5.15 (d,2H), 
7.80 (d, IH), 7.71 (t, IH). 7.61-7.51 (m, 2H), 7.26-7.10 (m, 3H), 7,00 (t, IH), 6.66 (s, IH), 6J2 
(d, IH), 6.46 (d, IH), 526 (s, 2H), 5. 1 5 (s, 2H), 2.44 (s, 3H); MS (ESI) 400 (M+H)*. 



An alternate set of conditions that can be used for the hydrolysis of a benzoate ester is to heat 
0.1 M solution of the ester in THF/methanol (1:1) with 10 equivalents of a sodium hydroxide 
solution (10 N) at 60 °C for 3 h or until starting material disappears, as monitered by TLC 
analysis. 



a 
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The following compdunds are prepared using essentially the same procedure used in example 7 
except using the cited ester in place of methyl 2-methyl-6-[3-(quinoIin-2-ylmethoxy)- 
phenoxymethyl]-ben2oate. 

5 Example 7a 

2-Methvl-6-r3-(2-quinolin-2-vl-vinvl)-phenoxvmethvn-benzoicacid 

'H NMR (300 MHz, DMSO) d 8.87 (bd, IH), 8.14-8.36 (m, 4H), 8.00 (t, IH), 7.81 (d, IH). 7.71 
(m, IH), 7.34-7.48 (m, 5H), 7.29 (bd, IH), 7.08 (m, IH), 5.22 (s, 2H), 2.35 (s, 3H). MS (ESI) 

10 396 (M+H)*. Prepared from methyl {2-methyl-6-[3-(2-qumolm-2-yl-vinyl>phenoxymethyl]- 
benzoate (example 4a). 

Example 7b 

15 2-Methvl-6 -( 3-r2-C Pvridin-2-vloxv)-ethoxvl-phenoxvmethvl ) -benzoic acid 

'H NMR (300 MHz, DMSO) d 8.17 (d, IH), 7.71 (m, IH), 7.22 (d, IH), 7.04-7.19 (m, 3H). 6.99 
(dd, IH), 6.86 (d, IH), 6.55 (m, 3H), 5.13 (s, 2H), 4.53 (bs, 2H), 4.28 (bs, 2H), 2.25 (bs, 3H). MS 
(ESI) 380 (M+H)*. Prqjared from methyl (2-methyl-6-{3-[2-(pyridin-2-yloxy)-ethoxy]- 
phenoxymethyl})-ben2oate (example 4b). 

. Example 7c 

2-(2-\ fBen7nYa7n ^.2-vl.meth vl-aminoV-methvn-phenoxvmethvl >-6-methvl-benzoic acid 
'H NMR (300 MHz, CDCI3) 5 7.27 (bd, IH), 7.07-7.3 (m, 5H), 7.03 (t, IH), 6.80 (in, 3H), 5.10 
(bs, 2H), 4.6I (bs, 2H), 3.03 (s, 3H), 2.38 (bs, 3H). MS (ESI) 403 (M+H)*. Prepared from 

methyl 2-{3-[(ben2oxazol-2-yl-raetfayl-amino)-methylj-phenoxymethyl}-6-methyl-benzoate 
(example 4c). 

Example 7d 

2-Methvl-6-{3-f( methvl-quinoiin-2-vl-amino)-methvn-phenox-vmethvl)-benzoicacid 

NMR (300 MHz, CDCI3) 6 8.09 (d. IH). 7.74 (d, IH), 7.50 (m. 3H), 7.20 (m, 4H), 6.85 (m, 
3H). 6.65 (d, IH), 5.20 (s, 2H). 4.75 (s. 2H), 3.29 (s, 3H), 2.05 (s, 3H). MS (ESI) 413 (M+H)*. 
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Prepared from methyl 2-methyl-6-{3-[(merhylKiuinolin-2-yl-amino^me%I]-phenoxyme%I} 
ben2X)ate (example 4d). 

Example 7e 

5 

2-Methvl-6- r3-f2-Dhenvl-oxazol-4-vlmeihoxv)-Dhenoxvmethvn-benzoicacid 

'H NMR (300 MHz, DMSP) d 830 (s. IH), 8.00 (m. 2H). 7.55 (m, 3H), 7.30. (m,2H). 7^ (m, 

2H), 6.66 (m, 2H), 6.60 (d. IH), 5. 1 0 (s, 21^, 5.06 (s, IK), 2.34 (s, 3H)._ MS (ESI) 416 (M+H)*. 

Prepared from methyl 2-methylH5-[3-(2-phenyl-oxa2»l-4-yhnethoxy)-pherioj^ 
) (example 6). 

/ \ * ■ ': . .ii'S.. ■ . * . 

Example 7f 

2-Methvl-6-r3-a-Dhen Yl-thiazol-4-vlmethoxvVDhenoxvmethvn-benzoicacid 
'H NMR (300 MHz, CDCI3) 6 7.95 (m, 2H6, 7.43 (m, 3H), 732 (m, 2H), 7.24 (d, IH), 7.20 (m. , 
IH), 7. 14 (t, IH), 6.66 (m, IH), 6.56 (m, IH), 5.20 (s, 2H), 5.1 5 (s, 2H), 2.4 1 (s, 3H). MS (EST) 
432 (M+H) . Prepared from methyl 2-methyl-6-[3-(2-pheriyl-tlu^^ 
phenoxymethylj-benzoate (example 6a). 

Example 7g 

P-(3.5-Di methvi-is6xazol-4-vlmethoxv)-phenoxvmethvn-6-methvl-benzoicacid 
'H NMR (300 MHz, CDCI3) 6 734 (m, 2H), 7.20 (m, IH). 7.15 (t, IH), 6.56 (m, 3H), 5.19 (s, 
2H). 4.7 1 (s, 2H), 2.43 (s, 3H), 234 (s, 3H), 2.22 (s. 3H). MS (ESI) 368 (M+H)*. Prepared from 

methyl 2-[3-(3,5-dimethyl-isoxazol-4-ylmethoxy)-phenoxymethyl]-6-methyl-ben2oate (example 
6b). 

Example 7h 

2-Methvl-6-r3-fS-Dhe nvl-ri.2.41oxadiazol-3-vlmethoxvVphenoxvmethvn-benzoic acid 

'h NMR (300 MHz, CDCI3) 68.15 (m, 2H), 7.59 (m, IH), 7.50 (m. 2H), 733 (m. 2H), 7.20 (m. 

IH). 7.14 (t, IH), 6.70 (m. IH), 6.61 (m, 2H), 5.19 (s, 2H). 2.44 (s. 3H). MS (ESI) 417 (M+H)*. 
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Prepared from methyl 2-methyI-6-(3-(5-phehyl-[l^,4Joxadiazol-3-ylmetlioxy)-phenoxymethyl] 
benzoate (example 6c). ^ 

Example 7i 



10 



2-r3-f2J-Di methv]-benzvloxv)-phen6xvmethvl1-6-methvl-benzoicaci^ ' • ' 

'H NMR (300 MHz. CDCI3) 6 7.35 (m, 2H), 7.13-7.24 (m. 3H), 7.09 (d, IH), 7.04 (d, IH), 6.60 

(m, 3H), 5. 1 7 (s, 2H), 4.90 (s. 2H), 2.44 (s. 3H). 2.30 (s. 3H), 2.26 (s, 3H). 

MS (ESI) 375 (M-H)". Prejaared ftom methyl 2-[3-(2,5-dimethyI-bemgrloxy)-phenoxymethyl]-6- 
methyl-benzoate (example 6d). 



Example 7j 



15 



20 



25 



2-r3-f2.4-Di chloro-benzvloxvVphenoxVmethvn-6-metiivl-i^ ' ■ ■ 

'H NMR (300 MHz, CDCI3) 5 7.40 (m. 2H). 7J4 (m, 2H), 724 (m. 2H). 7.17 (t, IH). 6.59 (m. 
3H). 5. 1 9 (s. 2H), 5.03 (s, 2H), 2.45 (s, 3H). MS (ESI) 4 1 5 QA-H, Ch p^em)*. Prepared from 
methyl 2-[3<2,4-dichloro-beh2yloxy>phenoxynSethyl]-6^m^ 

Example 7k 

2-f 3-(5-/er/-Butvl-r 1 .2.41oxadiazo]-3-v lmethoxvVDhenoxvmethvn-6-methvl-benzoic acid 
'H NMR (300 MHz. CDCb) 5 7.32 (m, 2H). 7. 1 9 (m, 1 H). 7. 1 5 (t. 1 H), 6.66 (d, 1 H). 6.60 (d. 
IH). 6.59 (d, IH). 5.17 (s, 2H). 5.10 (s. 2H). 1.45 (s, 9H). MS (ESI) 395 (M-H)*. Prepaid from 

methyl 2-[3-(5-tert-buiyl-[l ^2,4]oxadiazol-3-yhne&oxy>phenoxymethylJ-6-methyl-benzoate 
(example 6f). 



Example 71 



2-{3-f3-r2.6-Dichlnro-phenvn-5 -methv]-isoxazo]-4-vImethoxvl-Dhenoxvmethvl)-6-methvl- 
0 benzoic acid 

'H NMR (300 MHz. CDCI3) 6 7.24-7.41 (m, 5H). 7.21 (m, IH), 7.08 (t, IH). 6.53 (m, IH), 6.40 
(m. 2H). 5.1 1 (s, 2H), 4.65 (s. 2H). 2.48 (s, 3H). 2.41 (s, 3H). MS (ESI) 496 (M-H)". Prepared 
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from methyl 2-{3-[3-(2,6-dichlorp-phenyl)-5-methyMsoxa2ol-4-ylmethoxyJ-phenoxyraethyl}-6- 
methyl-benzoate (example 6g). 

Example 7m 

5 

2-Methvl-6-r3-(2A5-trimethvl-benzvloxv)-phenoxvmethvn-benzoicacid 
'H NMR (300 MHz, CDCI3) 5 7.35 (m, 2H), 7.20 (m, 1H),.7.15 (t, lH)i 7.10 (s, IH), 6.97 (s. 
IH). 6.60 (m, 3H), 5.16 (s, 2H), 4.87 (s, 2JI), 2.42 (s, 3H), 2^5 (s, 3H), 221 (s, 3H), 220 (s, 
3H). MS (ESI) 389 (M-H)'. Prepared from methyl 2-methyl-6-[3-(2,4,5-trimethyl-ben2yloxy)- 

• " ' ' ' * 

0 phenoxymethyl]-ben2oate (example 6h). 

f • 

Example 7n 

2*Methvl-6>r3-(3"methvl-naphthalen-2>vlmethoxyVphenoxvmethYn-beDZoic acid 
) 'H NMR (300 MHz, CDCI3) 5 7.77 (m, 3H), 7.64 (s, IH), 7.41 (m, 2H), 733 (m, 2H), 7.19 (m. 

■ 

2H), 6.61 (mi, 3H), 5.17 (s, 2H), 5,09 (s, 2H), 2.47 (s, 3H), 2.43 (s, 3H). 

r ' .... . • 

MS (ESI) 41 1 (M-H)'. Prepared ftom methyl 2-methyl-6-[3-(3-methyl-naphthalen-2- 
ylmethoxy)-phenoxymethyl]-ben2oate(example 6i). 

^ Example 7o 

>f3'(S-Acetvl>2-methoxv-benzvloxv)-phenoxvmethvn*6"methvl-ben2oic acid. 
'H NMR (300 MHz, CDCI3) 5 8.05 (bs, IH), 7.93 (bd, IH), 7.33 (m, 2H), 720 (m, IH), 7.13 (t, 
IH), 6.91 (d, IH), 6.60 (m, 3H), 5.16 (s, 2H), 5.03 (s, 2H), 3.89 (s, 3H), 2.53 (s, 3H), 2.43 (s, 

3H). MS (ESI) 419 (M-H)". Prepared from methyl 2-[3-(5-acetyl-2-methoxy-ben2yIoxy). 

phenoxymethyl]-6-methyl-ben2oate (example 6j). 

Example 7p 

2-f3-(6-Fluoroouinolin-2-vlmethoxv)phenoxvmethvn-6-methvlbenzoicacid 

m.p. 153-154 'H NMR (300 MHz, CDCI3): 5 8.12 (m, 2H), 7.61 (d, IH), 7.43 .(m, 2H), 7.28 

(m, 2H), 7.17 (m, IH), 7.05 (m, IH), 6.66 (s. IH), 6.51 (m, 2H), 5.26 (s, 2H), 5.14 (s, 2H). 2.45 
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(s, 3H). MS (ESI) 4 1 8 (M+H)* Prepared from methyl 2-[3-(6-fluoroqumolin-2- 
ylmethoxy)phenoxymethyl]-6-methylben2oate (example 6k). 

Example 7q 

5 

2-r3-('4-/gr/-Butvlbenz vloxv)phenoxvmethvl'|-6-methvlbenzoicacid 

m.p. 122-123 "C. 'H NMR (300 MHz. CDCI3): 5 7.41-7.28 (m, 5H). 7.23-7.12 (m, 3H). 6.61- 
6.55 (m, 3H), 5.16 (s. 2H), 4.95 (s, 2H), 2.45 (s, 3H). 1.32 (s, 9H). MS (ESI) 405 (M+H)*. 

Prepared from methyl 2-[3-(4-/cr/-butylben2yloxy)phenoxymethyl]^methyIben2oate (example 
10 61). 

Example 7r- 

2-r3-(4-Isopropvlbenzv loxv)phenoxviriethvn-6-methvlben2oic acid ' 
15 m.p. 132-133 "C. 'H hfMR (300 MHz, CDCI3); 6 7.35 (m, 5H), 722 (m, 2H). 7.17 (m. IH), 
6.58 (m. 3H), 5.15 (s, 2H), 4.97 (s, 2H), 2.92 (m, IH), 2.46 (s. 3H). 1.25 (d. 6H). MS (ESI) 391 

(M+H)*. Prepared from methyl 2-[3-(4-isopropylben2yIoxy)phenoxymethyl]-6-methylben2oate 
(example 6m). 

20 Example 7s 

2-Methvl-6-f3-f3-phen oxvbenzvloxv')Dhenoxvmethvnbenzoicacid 

'H NMR (300 MHz, CDCI3): 5 7.3 1 (m. 5H). 7.15 (m, IH), 7.12-6.98 (m, 6H), 6.93 (m. IH), 
6.54 (m. 3H). 5.13 (s. 2H). 4.94 (s. 2H), 2.43 (s, 3H). MS (ESI) 44.1 (M-HH)*. Prepared fix)m 
i5 methyl 2-methyl-6-[3-(3-phenoxybenzyloxy)phenoxymethyl]beii2oate (example 6n). 

Example 7t 



JO 



2-f3-(4-/gr/-Butvlcvclohe xvlmethoxv)phenoxvmethvn-6-methvlben2oicacid 

'H NMR (300 MHz, CDCI3): 5 7.34 (m, 2H), 7.21 (m, IH), 7.12 (m, IH), 6.50 (m, 3H), 5.16 (s, 

2H), 3.67 (d. 2H), 2.45 (s, 3H). 1 .92-1 .75 (m, 4H), 1 .64 (m, 2H), 0.98 (m, AH), 0.84 (s, 9H). MS 

41 1 (M+H)*. Prepared from methyl 2-[3-(4-rcr/-butyJcyclohexylmethoxy)phenoxymelhylJ-6- 
methylbenzoate (example 60). 
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Example 7u 

* • ♦ - * ■ 

• ■•* ■ 

2-Methvl-6-r3-fquinoxalm-2-vlmethoxy)pheno?cvmethyllbenzoic acid 
5 m-p. 57-60 °C. 'H NMR (300 MHz, CDCU): 5 8,96 (s, IH), 8.Q8 (m, 2H),..7.74 (m, .2H), 724 
(m, 2H), 7.12 (m. IH), 7.00 (m. IH), 6.64 (s, IH), 6.49 (m, 2H), (s, 2H), 5.14 (s, 2H), 2J9 . 
(s,3H). MS 401 (M+H)*. Prepared jfrom methyl 2-methyl-6-[3-(quinoxalin-2- 
ylmethoxy)phenoxyinethyl]benzoate (example 6p). 

0 Example 7v , . , . .. 

« . ■ .... 

/ 

.■ ■ i 

2"Methvl-6-r3-(2-methvlbenzvloxv)phenoxvmethynbenzoic acid 

'H NMR (300 MHz, CDCI3): 6 7.35 (m, 3H), 7.20 (m, 5H), 6.59 (m, 3H), 5.17 (s, 2H), 4.95 (s. 
2H), 2.44 (s, 3H), 2.32 (s, 3H). MS(APcI) 385 (N^+H+Na)*. Prepared from methyl 2-methyl-6- 
S [3-(2-methyIbenzyloxy)-phenoxymethyI]benzoate (example 6q). 

Example 7w 

2*Methvl> 6-(3-r2-f5-methylthiophen-2-yl)-oxazol-4-ylmethoxv1phenoxvmethvnte acid 
) m.p. 129-130 -C. 'H NMR (300 MHz, CDCI3): 5 7.54 (s. IH), 7.48 (d, IH), 7.27 (m, 2H). 7.1 1 
(m, 2H), 6.74 (m. IH). 6.66 (s, IH), 6.53 (m, 2H), 5.12 (s, 2H), 4.95 (s, 2.H), 2.51 (s, 3H), 2J9 

MS (ESI) 436 (M+H)^ Prepared from methyl 2-me%l-6-{3-[2-(5-me%Ithiophen^^^ 
yl)-oxazol-4-ylmethoxy]phenoxymethyl}benzoate (example 6r). 

Example 7x 

2-r3-(2-Cyclohexvloxa2ol-4-ylmethoxv)phenoxvmethvn-6-methvIbenzoic acid 
m.p. 158-15? »C. 'H NMR (300 MHz, CDCI3): 5 7.57 (s, IH), 7.30 (in, 2H), 7.20 (m, IH). 7.12 
(m, IH), 6.72 (m, IH), 6.53 (m, 2H), 5.13 (s, 2H), 4.95 (s, 2H). 2.84 (m, IH), 2.45 (s, 3H), 2.06 
(m, 2H), 1.81 (m, 2H), 1.73-1.20 (m, 6H). Prepared from methyl 2-[3-(2-cyclohexyloxazol-4- 
ylmethoxy)-phenoxymethyl]-6-methylbenzoate 6s). 



Example 7y 
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2-{3-r2-(3-Fluorophenvl)oxa2ol-4-vlmethoxv1phenoxvmethvl}-6-methvlbenzoic acid 
m.p. 152-154 "C. 'H NMR (300 MHz, 5:1 CDCly. CD3OD): 6 7.84 (d, IH), 7.80 (s, IH), 7.74 
(d, IH). 7.46 (m. IH), 7.31 (m, 2H), 7.19 (ni, 3^, 6.64 (m, 3H), 5J7 (s, 2H), 5.04 (s, 2H), Z44 
5 (s, 3H). MS (ESI) 434 (M+H)*. Prepared from methyl 2-{3-[2-(3-fluorophehyl)oxa2ol-4- 
yImethoxy]phenoxyinethyI}-6-methylbenzoate (example 6t). 

Example 7z 

0 2-(3-f2-(4-Fluorophenvl)oxazol-4-vlmethoxvlphenoxvmethvl)-6-methvlben2oicacid 

m.p. 159-160 »C. 'H NMR (300 MHz, CDCI3): 6 8.03 (m, 2H), 7.70 (s, IH), 7.32 (d, 2H), 7.16 
(m, 3H), 6.93 (m, IH), 6.69 (m, IH), 6.55 (m. 2H), 5.16 (s, 2PI), 5.03 (s, 2H), 2.44 (s, 3H). MS 
(ESI) 434 (M+H)*. Prepared from methyl 2-{3-[2-(4-fluorophenyI)oxazol-4- 

y Imethoxy]phenoxymethy 1 } -6-methyIbenzoate (example 6u). 

. • • ■ . . ' s ■ • . " 

.» ■ 

Example 7aa 

2'r3*(6-Ch]oropyridin-2"Vlmethoxv)phenoxvmethyn-6"methylbenzoic acid 
m.p. 97-98 NMR (300 MHz, 5:1 CDCbrCDjOD): 5 7.73 (m, IH), 7.47 (m, IH), 7.28 

(m, 3H), 7.16 (m, 2H), 6.60 (m, 3H), 5.16 (s, 2H), 5.12 (s, 2H), 2.42 (s, 3H). MS (ESI) 384, 386 
(M+H)*, CI pattern. Prepared from ethyl 2"[3-(6-chloropyridin-2-ylmethoxy)phenoxymethyl]-6- 
methylbenzoate (example'6v). 

Example 7ab 

2-Methvl-6-f3-r5> methvl-2-phenvloxazol-4-vlmethoxy)phenoxymethynbenzoic acid 
m.p. 144-145 ^C. 'H NMR (300 MHz, 3:1 CDCbrCDsOD): 5 7.99 (m, 2H), 7.42 (m, 3H), 7.30 
(m, 2H), 7.19 (m, 2H), 6.63 (m, 3H), 5.17 (s, 2H), 4.95 (s, 2H), 2.45 (s, 3H), 2.43 (s, 3H). MS 
(ESI) 430 (M+H)^ Prepared from ethyl 2-methyl-6-[3-(5-methyl-2-phenyloxazol-4-yImethoxy)- 
phenoxymethyljbenzoate (example 6w). 

Example 7ac 
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2-f3-Benzvloxv-phenoxvmethvl)-6-methvl-ben2oic acid ..^.i •. 

'H NMR (300 MHz, CD3OD) d 7.40-7. 1 9 (m, 8H). 7.14 (t, IH), 6.61-6.51 (m, 3H), 5.07 (s, 2H), 
5.03 (s, 2H), 2.40 (s, 3H); MS (EI) 348 (Mf. Prepared from methyl 2-(3-ben2yloxy- 
phenoxymethyl)-6-methyl-ben2qate (example 6x). 

5 

Example 7ad . : 

2-Methvl-6-f3-(pvridin-2-vlmetfaoxv)-phenoxvroethvn-benzoicacid 

'H NMR (300 MHz, GD3OD) d 8.53 (d, IH), 7.87 (t, IH), 7.60 (d, lH), 7.37-7.13 (m, 5H), 6.64- 
0 6.59 (m. 3H), 5.15 (d, 4H), 2.40 (s, 3H); MS (ESI) 350 (M+H)*. Pn^^ared from methyl 2- 
-c^ethyl-6-[3-(pyridin-2-ylmethoxy)-phenoxymethyI]-ben2oate (example 6y). 

Example 7ae 

5 2-f 3-(7-ChloroquinoIin-2-vlmethoxv)phenoxymethvn-6-methvl-ben^ic acid : 

m.p. 188-193 »C; 'H NMR (300 MHz, DMS0-d6)d 8.47 (d, IH), 8.09 (s, IH), 8.08 (d, iH), 
7.69 (dd, 2H). 7.29-7.14 (m, 4H), 6.68-6.56 (in. 3H), 5.34 (s, 2H), 5.10 (s, 2H). 2.31 (s.3H); MS 

I 

(ESI) 434, 436 (M+H;C1)*. Prepared from methyl 2-[3-(7-chloroquinolin-2- 
ylmetho:Q')phenoxymethyl]-6-methylben2oate (example 4bc). 

) 

Example 7af 

» ,/ 

2-f3-(6-Methox yquinolin-2-vlmethoxv)phenoxvmethvn-6-methvlben2oicacid 
m.p. 176-179 »C; 'H NMR (300 MHz, DMSO-dfi) d 8.29 (d, IH), .7.91 (d. IH), 7.60 (d, IH), 
7.42-7.39 (m, 2H), 7.28-7.14 (m, 4H), 6.67-6.55 (m, 3H), 5.27 (s. 2H). 5.09 (s, 2H), 3.90 (s, 3H), 
2.3 1 (s, 3H); MS (ESI) 430 (M+H)*. Prepared from methyl 2-[3-(6-methoxyquinolin-2- 
ylmethoxy)phenoxymethyl3-6-methylbenzoate (example 6aa). 

Example 7ag 

2-Methvl- 6-r3-(Quinolin-2-vloxvmethvl)-phenoxvmethvn-ben2oic acid 

m.p. 68-72 "C; 'H NMR (300 MHz, DMSO-de) d 8.25 (d, IH), 7.88 (d, IH). 7.78 (d, IH), 7.67 

(dd, IH), 7.43 (dd, IH). 7.30-7.05 (m, 7H). 6.89 (d, IH), 5.45 (s, 2H). 5.1 1 (s, 2H), 2.30 (s, 3H); 
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MS (ESI) 400 (M+H)*. Prepared from isobuty] 2-methyl-6-[3-(quinolin-2-yIoxymethyl)- 
phenoxymethyI]-benzoate (example 4e). 

Example 7ah 

5 

2-methvl-6 -f 3-( Quinolin-2-vlmethoxv )-benzvloxy meth vll-benzoic Acid 

m.p. 39-65 »C; 'h NMR (300 MHz, CDCI3) 68.44 (d, IH). 8.26 (d, IH), 7.85-7.75 (m, 3H), 
7.59 (dd, IH). 7.38 (s. IH), 7.23 (obs, 2H), 7.15-7.10 (m. 2H), 6.88 (dd, IH), 6.71 (d, IH). 5^9 
(s, 2H). 4.67 (s, 2H). 4.44 (s, 2H), 2.64 (s, 3H); MS (ESI) 414 (M+H)* Prepared from methyl 
1 0 2-methyl-6-[3-(quinolin-2-ylmethoxy)-benzyloxymethylJ-ben2oate (example 53). 

Example 7ai 

2-r3-('Oumolin -2-vlmethoxy)-benzvloxYl-benzoicacid 
15 m.p. 149-154 °C; 'H NMR (300 MHz. CDCI3) 5 8.19 (d, IH). 8.15 (dd. IH), 8.1 1 (d. IH), 7.83 
(dd, IH), 7.77-7.71 (m. IH), 7.66, (d, IH), 7.58-7.53 (m. IH), 7.52-7.46 (m. IH), 7.33 (t, IH), 
7.18-7.17 (m. lH), 7.11 (t. IH), 7,07-7.00 (m, 3H), 5.41 (s. 2H), 5.24 (s, 2H); MS (ESI) 386 
(M+H) . Prepared firom methyl 2-[3-(quinolin-2«ylmethoxy)-ben:g^ioxy]-ben2oate (example 60). 

20 Example 7aj 

3-Methoxv-2-r3-(QuinQ lin-2-vlmethoxv)-benzvloxv1-ben2oicacid 

'H NMR (300 MHz, CDCI3) 58.20 (d, IH). 8.10 (d, IH), 7.84 (d, IH), 7.74 (t, IH), 7.69-7.65 (m, 
2H). 7.56 (t, IH), 7.30 (t. IH). 7.20-7.12 (m. 3H), 7.02 (d, IH), 5.41 (s. 2H). 5.22 (s. 2H), 3.93 
\5 (s, 3H); MS (ESI) 416 (M+H)". Prepared from methyl 3-melhoxy-2-[3-(qumoIin.2-yhnethoxy> 
benzyloxyj-benzoate (example 60a). 

Example 7ak 

^ 4-Methoxv- 2-r3-('quinoIin-2-vlmethoxv)-benzvloxv1-ben2oicacid 

m.p. 1 1 7- II 8 °C; 'H NMR (300 MHz. CDCI3) 68.20 (d, 1 H). 8. 1 4 (d, IH), 8.09 (d, IH), 7.83 
(d, IH). 7.74 (ddd, IH). 7.65 (d, IH). 7.56 (ddd, IH), 7.34 (t, IH), 7.14-7.13 (m, IH), 7.06-7.01 
(m. 2H), 6.64 (dd. IH), 6.56 (d. IH). 5.41 (s. 2H). 5.21 (s, 2H). 3.84 (s, 3H); MS (ESI) 416 
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(M+H)*. Prepared from methyl 4-methoxy-2-[3-(quinolin-2-ylmethoxy)-benzyloxy]-ben2oate. 

r 

(example 60b). 
Example 7al 

5 

5-Methoxv-2-f3'(quinolin-2-ylmethoxYVbenzvloxvVben2oic acid 

m.p. 248-249 "C; 'H NMR (300 MHz, DMSO-de) d 8.40 (d, IH), 8.01 (t, 2H), 7.78 (t, IH), 
7.68 (d, IH), 7.61 (t, IH), 7.28-7.21 (m, 2H), 7.04 (d, IH), 6.94 (dd, IH), 6.78-6.71 (m, 2H), 
6.56 (dd, 1 H), 536 (s, 2H), 4.98 (s, 2H), 3.64 (s, 3H); MS (ESI) 4 1 6 (M+H)*. Prepared ftom 

' • ' • I • .■ ■■ 

10 methyl 5-methoxy-2-[3-(quinolin-2-ylmethoxy)-ben2yloxy]"benzoate (example 60c). 
Example 7am 

2-MethoxV"6-r3*fQuinolin-2-ylmethoxy)-beiizvloxv1-benzoic acid 
!5 in.p. 149-152 'C; 'H NMR (300 MHz, CDCI3) 58.34 (d, IH), 8.16 (d, IH), 7.80 (d, IH), 7.75 
(ddd, IH), 7.69 (d, IH), 7.55 (t, IH). 7.40 (s, IH). 7.27 (t, IH). 7.1 8 (t, IH), 6.91-87 (m, 2H), 
6.60 (d, 2H), 5.45 (s, 2H), 5.08 (s, 2H), 3.89 (s. 3H); MS (ESI) 416 (M+H)*. Prepared fiom 
methyl 2-methoxy-6-[3-(quinoIin-2-ylmethoxy)-ben2yloxy]-benzoate (example 60d). 

m t 

m 

0 Example 7an 

VMethvl-6-r3-(quinoIin-2-Ylmethoxy)-benzyloxv1-benzoic acid 

m.p.15,4-156 "C, 'H NMR (300 MHz. CD3OD) d 8.37 (d, IH). 8.05 (d. IH), 7.95-(d, IH), 7.81- 
7.71 (m, 2H), 7.63-7.59 (t, IH), 7.31-7.15 (m, 3H), 7.06-6.97 (m. 2H), 6.87 (d, IH), 6.82 (d, IH), 
5 5.35 (s,2H), 5. 1 2 (s, 2H), 2.3 1 (s, 3H); MS (ESI) 400 (M+H)*. Prepared from ethyl-2-methyl-6- 
[3-(quinolin-2-ylmethoxy)-ben2yloxy]-benzoate (example 60e). 

Example 7ao 



' 5-f3-fOuinolin-2-vlmethoxv)-benzvloxvl-nicotinic acid 

'H NMR (300 MHz, CDCI3) 58.90 (s, IH), 8.52 (s, IH), 8.19 (d, IH), 8.12 (d. IH), 7.87-7.70 (m, 
4H), 7.55 (t, IH), 7.30 (t, IH), 7.13 (s, IH), 7.01 (t, 2H), 5.44 (s, 2H), 5.10 (s, 2H); MS (ESI) 
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387 (M+H)*. Prepared from methyl 5-[3-(quinolin-2-ylmethoxy)-benzyloxy]-mcotinate 
(example 62). 

Example 7ap 

5 

2-f3>(2.4-DiisoproDvl>5>methyl-benzvIoxvVphenoxvmethvn-6"methvI-ben2oicacid 

NMR (300 MHz. CDCI3) 5 7.35 (m, 2H); 7.08 (m, 4H); 6.60 (m, 3H); 5.1 8 (s, 2H); 4.98 (s, 
2H); 3.19 (m. IH); 2.86 (m, IH); 2.44 (s, 3H); 2.35 (s, 3H); 1^2 (m, 12H). MS (EI) 484 

Prepared from ethyl 2-[3-(2,4-diisopropyI-5-methyl-ben^loxy)-phenoxymethyl3-6-methyl- 
10 benzoate (example 6ab). 

Example 7aq 

2-f3H^2,4- Bis-trifiuoromethyl-benzvloxv)>phenoxvmethvn-6-methvl-benzoicacid 
15 'H NMR (300 MHz, CDCI3) 5 7.91 (s. IH), 7.80 (m, 2H), 7.33 (d, 2H), 7.1 8 (m, 2H), 6.60 (m. 
2H), 6.52 (dd, IH), 5.24 (s, 2H), 5.17 (s, 2H). 2.45 (s, 3H). MS (EI) 484 (M)^ Prepared from 

ethyl 2-[3-(2,4-bis-trifluoromethyl-benzyloxy)-phenoxymethyl]-6-methyl-:ben2oate (example 
6ac). 

20 Example 7ar 

2-r3-fBiph envM>vlmethoxvVphenoxvmethvlV6-mcthvl-ben2oicacid 

'H NMR (300 MHz, CDCI3) 5 7.58 (m, 4H), 7.44 (m, 4H), 735 (m, 3H), 7.18 (m,2H), 6.60 (m, 
3H), 5.1 7 (s, 2H), 5.02 (s, 2H), 2.44 (s, 3H). MS (EI) 424 (M)*. Prepared from ethyl 2.[3- 
25 (biphenyl-4-ylmethoxy)-phenoxymethyI]-6-methyl.benzoate (example 6ad). 

Example 7as 

2-Methvl-6-r3-( naphthalen-l -vlmethoxy)-phenoxymethvn-benzoic acid 
30 'H NMR (300 MHz, CDCI3) 5 8.00 (m, IH), 7.85 (m, 2H), 7.47 (m, 4H), 7.34 (m, 2H), 7.17 (m, 
2H), 6.62 (m, 3H), 5.40 (s, 2H), 5.16 (s, 2H), 2 A3 (s, 3H). MS (EI) 398 (M)^ Prepared from 
ethyl 2-methyl-6-[3-(naphthaIen- 1 -yImethoxy)-phenoxymelhyl]-ben2oate (example 6ae). 
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Example 7at 

2>r3-(5-Eth vl-pvridin'2>vlmethoxv)-phehoxvmethyn-6-methvl-ben2oica 

NMR (300 MHz, DMSO) 5 8.42 (bs, IH). 7.65 (d, IH), 7.39 (d, IH). 6.63 (bs, IH), 6.56 (in, 
2HX 2.60 (q, 2H). 2.29 (s, 3H), 1.21 (t, 3H). MS (ESI) 378 (M+H/. Prepared from methyl 2-13. 
(5-ethyl-pyridin-2-ylmethoxy)-phenoxymethyl]-6-methyI-ben2oate (example 6af). 

Example 7au 



0 2JH4-EthYl.benzylo: 



)henoxvmethvlV6"methvl-benzoic acid 



H NMR (300 MHz, DMSO) 6 7.2 (m, 8H), 6,6 (m, 3H), 5.13 (s, 2H), 5.05 (d, 2H), 2.64 (m, 
2H), 2.28 (s, 3H), 1.17 (t, 3H). MS (ESI) 375 (M-H)". Prepared from methyl 2-[3.(4-ethyl- 
benzyloxy)-phenoxymethyl]-6-methyl-benzoate (example 6ag). 

5 Example 7av 



2-r3«(3-Bromo-benzvl oxY)'PhenoxvmethvIl-6«methvl«benzoic acid . 

H NMR (300 hfflz, DMSO) 5 7.62 (bs. IH), 7.50.(d, IH), 7.42 (d, IH), 7J3 (d. IH). 7.08 (m,. 
4H), 6.67 (bs, IH), 6.54 (m, 2H), 5.13 (s, 2H), 5.08 (s, 2H), 2.28 (s, 3H). MS (ESI) 425 (M-H)'. 

Prepared from methyl 2-[3-(3-bromo-ben2yIoxy)-phenoxyinethyI]-6-methyl-ben2oate (example 
6ah). 



Example 7aw 

2-{3-f2-f5-Ethvl-DYri din-2-vn-ethoxv1-Dhenoxvmethvl>-6-methvl-ben20icacid 

'H NMR (300 MHz, DMSO) 6 8.36 (bs, IH), 7.56 (d, IH), 7.14 (m, 5H), 6.49 (m, 3H), 5.1 1 (bs, 

2H), 4.27 (t, 2H). 3.09 (t, 2H), 2.56 (q, 2H), 2.29 (s. 3H). 1.17 (t, 3H). MS (ESI) 392 (M+H)*. 

Prepared from methyl 2- {3-[2-(5-ethyl-pyridin-2-y l)-ethoxy]-phenoxymethyl}-6-methyI- 
benzoate (example 4f). 

Example 7ax 

2-Methvl-6-f3-f2-QuinQlin-2-vl-ethoxv)-phenoxvmethvn-ben2oicacid 
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'H NMR (300 MHz. CD3OD) 5 8.28 (d, IH), 7.97 (d, IH), 7.88 (d, IH), 7.74 (t, IH), 7J1 (m, 
IH), 7.26 (d, 2H), 7.16 (m, 2H), 7.02 (m. IH), 6.38 (m. 3H), 5.10 (s, 2H), 3.83 (t, 2H), 3.22 (t, 
2H), 2.39 (s, 3H). Prepared from methyl 2-metliyI-6-[3-(2-quinbiin-2-yl-ethoxy)- 

phenoxymethylj-benzoate (example 2 1 b). 

5 ■ • . ■ ■ • • -^^ ■ • 

Example 7ay 

2-Methv]-6-r3-(2-pyridin-2-yl-ethoxvVphenoxvmethvn-ben2oic acid 

'H NMR (300 MHz, DMSO) 5 8.49 (d, IH), 7.69 (m, IH), 7.26 (m, 3H), 7.04 (m, 2H), 6.38 (m, 
1 0 4H), 5.03 (s, 2H), 3.67 (t, 2H), 2.94 (t, 2H), 2.3 1 (s, 3H). MS (£SI) 364 (M+H)*, Prepared fiom > 
methyl 2-methyl-6-[3-(2-pyridm-2-yl-ethoxy)-phenoxymethyI]-ben2oate (example 4g). 

Example 7a2 

15 2-r3-(Benzooxa2ol*2-vlaminomethvlVphenoxvmethyl1-6-methvl-ben2oic acid 

^H NMR (300 MHz, DMSO) 5 8.61 (bt, IH), 7.34 (d, IH), 7.04 (m, lOH), 5.12 (s, 2H), 4.47 (bd, 
2H), 2.29 (3H). MS (ESI) 389 (M+H)*^ Prepared from methyl 2-[3-(benzooxazol-2- 
yIammomethyl)-phenoxymethyl]-6-methyl-beii2oate (example 4h). 

. . fm, ■ f ... ■ . . ' 

20 Example 7ba 

■ * 

2-Methvl-6-f3-(pvndin-2-vlmethoxvmethyl)-phenoxvmethvll-ben2oicacid 
'H NMR (300 MHz. DMSO) 6 8.52 (bd, IH), 7.81 (m, IH), 7.47 (d, IH), 7.20 (m, 5H), 6.94 (m, 
3H), 5.12 (s, 2H), 4.59 (s, 2H), 4.56 (s, 2H), 2.30 (s, 3H). MS (ESI) 364 (M+H)*. Prepared from 
25 methyl 2-methyl-6-[3-(pyridin-2-ylmethoxymethyl)-phenoxymethyl]-benzoate (example 4i). 

Example 7bb 

2>Methvl>6-r3-(quinolin-2--vlmethoxymethyI)'phenoxvmethyn-benzoic acid 
30 ^H NMR (300 MHz, DMSO) 5 8.40 (d, IH), 7.98 (d, 2H), 7.76 (m, IH), 7.64 (m, IH), 7.31 (m, 
5H), 7.00 (m, 2H), 6.92 (dd, IH), 5.12 (s, 2H), 4.79 (s, 2H), 4.62 (s, 2H), 2.32 (s, 3H). MS (ESI) 
4 1 4 (M+H)*. Prepared from methyl 2-methy l-6-[3-(quinolin-2-ylmethoxymethyl)- 
phenoxymethylj-benzoate (example 4j). 
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Example 7bc 

* • 

2-Methvl'6-(3>r2-(5-methvl-2-phenvloxa2oM>vnethoxv1phenoxvmethyl)benzoi 
'H NMR (300 MHz, PDCI3): 5 8.03 (m, 2H), 7.43 (m, 3H), 726 (m, 2H), 7.17 (m, IH), 7,10 
(m, IH), 6^68 (s, IH), f 51 (m, 2H). 5.18 (s, 2H), 4.22 (m. 2H), 2.96 (m, 2H). 2.41 (s, 3H), 236 
(s, 3H). MS (ESI) 444 (M+H)*. Prepared from methyl 2-methyl-6-{3-[2-(5-methyl-2- 
phenyloxa2ol-4-yl)ethoxy]phenoxymethyl}benzoate (example 21a). 

Example 7bd 

2-Methvl-6-r3-(6-phenvlpvridin-2-vlmeth6xv)phenoxvmethvllbenzoicacid 
'H NMR (300 MHz, CD.CI3): 6 7.88 (m, 2H), 7.63 (m. IH), 7.52 (m, IH), 7.37 (m, 4H), 7.18 
(m, 2H), 6.99 (m. 2H), 6.60-6.36 (m, 3H). 5.14 (s, 2H), 5.00 (s, 2H), 2.23 (s. 3H). MS (ESD 426 
(M+H)*. Prepared from ethyl 2-methyl-6-[3-(6-phenylpyridin-2-ylmethoxy)phenoxymethyl]- 
benzoate (example 33). 

Example 7be 

2-Methvl-6-r3-(quinolin-2-vlmethoxv>-phenvlsuIfanvlmethvn-ben2oicacid 

'H NMR (300 MHz, DMSO-d^) d 8.40 (d, 1 H), 7.99 (t, 2H), 7.78 (t, 1 H), 7.65-7.57 (m, 2H), 

70-7.01 (m, 6H), 6.85 (t, IH), 5.33 (s, 2H). 4.25 (s, 2H), 2.26 (s, 3H); MS (ESI) 415 (M+H)*. 
Prepared from isobutyl 2-methyl-6-[3-(qumoIin-2-ylmethoxy)-phenylsulfanylmethyl]-ben20^^^^^ 
(example 84). 

Example 7bf 

2>Methvl>643'(quinoIin-2-vlmethoxv>phenvlsulfinylmethvn*benzoic acid 
*H NMR (300 MHz, DMS0"d6) d 8.43 (d, IH), 8.01 (t, 2H), 7.78 (t, IH), 7.68 (d, IH), 7.62 (t, 
IH), 7.48 (t, IH), 7.25-7.22 (m, 4H), 7.10 (d, IH), 6.94 (t, IH), 5.41 (s, 2H), 4.22 (d, IH), 4.1 1 
(d, IH), 2.33 (s, 3H); MS (ESI) 432 (M+H)*. Prepared from isobutyl 2-methyl-6"[3-(quinolin- 
2-ylmethoxy)-phenylsulfmylmethyl]-ben2oate (example 85). 
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Example 7bg 

2-Methvl-6- r3 -r quinolin-2-vlmethoxvVDhenvlsulfonvlmethvn-ben2oic acid 
'H NMR (300 MHz, DMSO-d^Id 8.43 (d, IH), 8.05-7.98 (m, 2H), 7.77 (t, IH), 7.67 (d. IH).* 
5 7.60 (t. IH), 7.51 (t, IH), 7.43-7.35 (m. 2H). 7.26-7.20 (m. 3H), 6.95-6.92 (m, IH), 5.42 (s. 'iH), 
4.8 1 (s, 2H), 2.32 (s, 3H); MS (ESI) 448 (M+H)*. Prepared from isobutyl 2-methyl.6-f3. 
(quinolm-2-ylmetho><y)-phenylsulf6nyIine&yl]-beiizoate(exam^ ' ■■ ■ ■ 

Example 7bh 

10 

2-Methvl-6-r3-r q iimolin-2-vlmethoxv)-Dhenvlethvnvn-ben2oic acid 
IH NMR (300 MHz, CDC13) d 8.19 (d, IH), 8.04 (d, IH). 7.89 (d, IH), 7.82' (d, IH). 7.73 (dt, 
2H), 7.64 (t. 2H). 7.54 (t. IH), 7.26 (t. IH). 6.94 (dd. IH). 6.81-6.85 (m.2HX 5.34 (s. 2H). 2.76 
(s, 3H);MS (ESI) 394 (M+H)*. Prepared from ethyl-2-methyl-6-[3-(qiun61in-2-yImethb)cy)- 
15 phenylethynylj-benzoate (example 6ai). 

Example 7bi 



2-MethYl-6-r3-f5-phenyl pvridin-2-vlmethoxv'>phenoxvmethvnbenzoicacid. mpt 80-83*0. 'H 
20 NMR (300 mHz. 5: 1 CDCbrCDaOD): 5 8.76 (s, IH). 7.97 (d. IH). 7.62 (m. 3H), 7.48 (m, 3H] 
7.30 (m,2H), 7.1 9 (m,2H). 6.68 (s. IH), 6.62 (d.2H), 5.21 (s. 2H).5.17(s.2H),2.44(s.3H). 
MS(ESI) 426 (M+H)*. Prepared from methyl 2-methyl-6-[3.(5-phenylpyridm-2. 
yimethoxy)phenoxymethyl]ben2oate (example 6aj). 

25 Example 7bj 

2-r3-r2-Chloro-hg n2vloxv)-phenoxvmethv]1-6-methvl-benzoi&acid 

'H NMR (300MHz. DMSO) 5 7.56 (m, IH). 7.50 (m, IH), 7.38 (m, 2H). 7.14 (m. 2H). 7.06 (m. 
2H). 6.67 (s, IH). 6-58 (m. 2H), 5.13 (bd. 4H), 2.28 (s, 3H). MS (EI) 382 (M^. CI pattern. 
0 Prepared from 2-[3-(2-chloro-ben2yloxy)-phenoxymethyI]-6-methyl-benzoate (example 6ak). 



Example Tbk 



! 
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2.f3-(4-Chloro-benzYloxv)-phenoxvmethvn-6-methvl-benzoic-acid , . 
H NMR (SpOMHz, DlylSO) § 7,42 (m, 3H),7/08 (m. 5H), 6.66 (s, IH). 6.54 (m, 2H), 5.13 (s, 
2H), 5.07 (s, 2H), 2.28 (s, 3H), MS (EI) 3 $2 (Mt.), CI pattern. Prepared from 2-{3-(4-chIoro- 
benzyIoxy)-phenoxymethyl]-6-methyI-ben2oate (example 6al). 

5 ■ •■' 

Example 7bl 

• » t • 

t 

2-Methvl-6-f3-f3-methvl-Quinoxalin-2-vliTiethoxvVphenoxvinethvn-benzbicacid 

'HNMR(300MHz,.DM5Q)5 8.05.(m,2H),7.82(m,2H),7.14(m,4HX6.75(si 1HX6.61 (m-2H),5.4l 

0 (s, 2H), 5. 11 (s, 2H), 2.76. (s, 3H), 227 (s, 3H),. MS (ESI) 4 1 5 (M+H)\ Prepared from 2.MethyI^[3-(3- 
methyl-quinoxalin-2-ylniethpxy)-phcfnoxymethyl]-ben2oic acid methyl e?ter (example 6am). 

* ■ ' * 

Example 7bm 

2-Methvi-6-r3Vnaphthaien-2-vlmethoxv)>phenoxvmethvn-benzoic acid . 
5 *H NMR (300MH2, DMSO) 5 7.94 (m, 4H), 7.54 (m, 3H), 7.16 (ra, 4H), 6.69 (s, IH), 6.58 (m, 2H), 524 
(s, 2H), 5. 1 1 (s, 2H), 229 (s, 3H). Prepared from 2-Methyl-6-[3-(naphthalen-2-ylmethoxy)- 
phenoxymethyl]-benzoic acid methyl ester (example 6an). 



Example 8 



3'rr2-Methoxvethoxv)-inethoxv1-benzonitrile 

5 To a cooled (0 ®C) suspension of sodium hydride (84Qmg, 60% dispersic)n in mineral oil, 21 
mmol) in THF (20 mL) is added a solution comprising 3-hydroxy-ben2onitrile (2.4g, 20 mmol), 
MEM Chloride (2.25 mL, 20 mmol) and DMPU (2 mL) in THF (20 mL). On complete addition, 
the cold bath is removed and stirring continued for 3h. The reaction mixture is then diluted with 
ether, washed with water and brine, dried over MgS04 and concentrated. The residue is purified 

) by flash chromatography (silica, 30% ethyl acetate 10 % dichloromethane in hexaiie) to give the 
title compound as an oil. MS (ESI) 207 (M+H)*. 

Example 8a 



15 
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3"f(2*MethoxvethoxvVmethoxvVben2aldehyde 

The title compound is prepared using essentially the same preocedure used in example 8 except 
using using 3-hydroxy-ben2aldehyde in place of 3-hydf6xy-berizoniixile; MS (EI) 210 (M)* 



5 Example 9 

3-rf2>MethDXvethoxv)-methoxv1-benzvlamine 

To a cooled (O^C) solution of 3-[(2-mcthqxyethoxy)-methoxy]-benzoiiitrile (3.9g, 18.8 mmol, 
example 8) in THF (40 mL) is added LAH (40 mL; 1 M in THF). The resulting solution is stiired 
10 for 1 0 min. then the cold bath removed and istirring continued for 2 h. The riesuiting mixtuxe is 

•'mm • 1 

cooled to 0 then water (1.5 mL) added dropwise followed by NaOH solution (1.5 mL, 5M) 
and water (1.5 mL). The resulting suspension is diluted with ether then filtered through ceiite. 
The filtrate is concentrated to give the title compound which is used without fiirther purification. 
MS (ESI) 21 1 (M+H)*. 



Example 10 



1 .'t 



3-(Ouinolin"2*vlaminomethylVphenol 

To a solution of 3-[(2-methoxyethoxy)-methoxy]-ben2ylamihe (422 mg, 2mmol, example 9) in 
20 DMSO (4 mL) is added 2-chloroquinoline (328 mg, 2 mmol). The resulting solution is warmed 
to 140 ®C and stirred at this temperature for 3h. The resulting mixture is cooled, diluted with 
water, then extracted with ethyl acetate. The organic extract is washed with brine, dried over 
MgS04 and concentrated. The residue is taken up in methanol (10 mL) then p-toluene sulphonic 
acid monohydrate (190 mg, 1 mmol) is added. This mixture is warmed to 60 and stirred at this 
25 temperature for 2h. The reaction mixture is then cooled, concentrated under reduced pressure and 
the residue purified by flash chromatography (silica, 30% ethyl acetate in dichloromethane) to 
give the title compound. MS (ESI) 251 (M+H)*. 

The following compounds are prepared using essentially the same procedure used in example 10 
JO except using the cited chloride and amine in place of 2-chloro-quinoline and 3-[(2- 
methoxyethoxy)-methoxy]-ben2ylamine. 



Example 10a 
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3-r(N»Benzoxa2ol-2-vl-N>methvl-amino)-methvn-phenol 

MS (ESI) 255 (M+H/. Prepared from 3-[(methyIamino)-methyl]-(2-methoxyethoxy-methoxy> 
benzene (example 28) and 2-chl0ro-benzoxazole, Also, omit heating to 140 ^'C. Reaction stirred 
5 at room temperature. 

Example 10b 

3-rfN-Methvl-N-Quinolin-2>vl-aminoVmethvn-phenol 

0 MS (ESI) 265 (M+H)^ Prepared from 3-[(methyIamino>-metbyl]-(2-methoxyethoxy-methoxy> 
l^enzene (example 28) and 2-chloro-quinoline. 

Example 10c 

5 3-fBenzooxa2ol-2-vlaminomethvl)-phenol h 

The title pompound is prepared using essentially the same procedure iised in example 10 except 
2K:hlorp-ben2pxazole is used in place of 2-chloro-quinoline. Also, omit heating to 140 
Reaction stirred at K)om t^^ 

> Example 11 

V(3-fr2-M ethoxvethoxy1-methoxv)-phenoxv1)-ethanol 
To a cooled (0 °C) solution of t-butyl (3-([2-methoxyethoxyJ-methoxy)-phenoxy])-acetate (12g, 
3.8 mmol, example 12) in THF (10 mL) is added a solution of lithium aluminum hydride (5 mL, 
1 M in THF). The resulting solution is stirred for 1 0 min. then water (0.2 mL) is added dropwise, 
followed by NaOH solution (0.2 mL, 5M) and water (0.2 mL). The resulting mixture is diluted 
with ether, filtered through celite and the filtrate concentrated to give the title compound as an oil 
which is used without further purification. MS (EI) 242 (M)". . 

Example I la 

2-(S-Methvl-2-phenvloxazol-4-vnethanol 
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The title compound is prepared using essentially the same procedure used in Example 1 1 except 
using methyl 2-(5-methyI-2-phenyloxazoI-4-yI)acetale (example 32) in place of t-butyl (3-([2- 
methoxyethpxy]-methoxy)-phenoxy])-acetate. MS (ESI) 204 (M+H)*. - 

5 Example 12 

r-Butyl (3'(r2"methoxvethoxv1>methoxy)-phenoxvl)-acetate 

The title compound is prepared using essentially the same procedure used in Example 4 except 
using 3-([2-methoxyethoxy]-methoxy)-phenol (example 13) in place of 3-(quinolin-2- 
1 0 ylniethoxy)-pbenol and and /-butyl bromoacetate in place of methyl 2<'biomomethyl-6-methyl- 
benzoate. MS (EI) 312 (M)*. 

Example 13 

15 3-rf2-Methoxvethoxy)-methDxyVphenol 

To a cooled (Q ^C) suspension of NaH (440 mg, 60% dispersion in oil, 1 1 mmol) in THF (10 

* 

mL) is slowly added a solution comprising 3-benzoyl-phenol (2.14g, 10 mmol), MEM chloride 
(12% mL, 10.5 mmol) and DMPU (3 mL) in THF (20 mL). On complete addition, the cold bath 
is removed and stirring continued for 2.5 h. Sat NH4CI solution is added and the mixture diluted 
with ether, washed with water and brine, dried over MgS04 and concentrated. The residue is 
taken up in methanol (10 mL) and THF (1 0 mL) then sodium hydroxide solution (10 mL, 2N) 
added. This mixture is stirred for 20 min. then hydrochloric acid (10 mL, 2N) added. The 
mixture is then diluted with ether, washed with sat NaHCOj solution and brine, dried over 
MgS04 and concentrated. The residue is purified by flash chromatography (silica, 30% ethyl 
acetate in hexanes) to give the title compound as an oil. NMR (300 MHz, CDCI3) 5 7.00 (t, 
IH), 6.52 (bd, IH), 6.48 (bs, IH), 6.38 (bd, IH), 5.14 (s, 2H), 3.71 (m, 2H), 3.47 (m, 2H), 3.30 
(s, 3H). 

Example 14 

r(2-Methoxvethoxy)''methoxYl-3>r2-(pvridin-2-vloxv)-ethoxvl-ben2ene 
To a solution of 2-(3-([2-methoxyethoxy]-methoxy)-phenoxy])-ethanol (242 mg, 1 mmol, 
example 1 1) in DMSO (1.5 mL) is added sodium hydride (44mg, 60% dispersion in mineral oil. 
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LI mmol) followed by 2-fluoro-pyridine (176 mL, 2 mmol). The resulting solution is warmed to 
60 and stirred at this temperature for 3 h. cooled, diluted with ether, washed with water and 
brine, dried over MgS04 and concentrated. The residue is purified by flash chromatography 
(silica, 30% ethyl acetate in hexanes) to give the title compound. MS (ESI) 320 (M+H)*. 

Example 15 

f ■ * 

9 

3-f2-QuinoIin-2'Vl-vinylVphenol 

To a solution of l-(2-methoxyethoxy)-methoxy-3-(2-quinolin-2-yI-vinyl)-benzene (120mg, 0.35 
. mmol, example 16) is added p-toluene sulphonic acid monohydrate. (74 mg, 039 mmol). The 
resulting solution is heated to 60 and stirred at this temperature for 4 h. The reaction mixture 
is then cooled, concentrated and the residue taken up in dichloromethane. This solution is 
washed with sat NaHCOs solution, dried over MgS04 then concentrated to give the tide 
compound as a solid. MS (ESI) 248 (M+H)*. 

The following compounds are prepared using essentially the same procedure used in example 15 
except using the cited MEM ether in place of l-(2-methoxyethoxy)-methoxy-3-(2-quinorm-2-yl- 
vinyl)-ben2ene. 

Example 15a . 

)-r2"(pyridin-2"VloxyVethoxv1-phenol 

MS (ESI) 232 (M+H)". Prepared from [(2.methoxyethoxy)-methoxy]-3-[2-(pyridin-2-yloxy)- 
ethoxyj-benzene (example 14). 

Example 15b 

3-(Quinolin-2-vloxvmethvlVphenol 

MS (ESI) 252 (M+H)*. Prepared from 2-[3-(2-methoxy-ethoxymethoxy)-ben2yIoxy]-quinoIine 
(example 81). 

Example 15c 



Ethy l 2-(3-hvdroxv-DhenYlethvnvlV6-methvl-hp.n7nat^- 
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MS (EI) 280 (M)*. Prepared from ethyl-2-[3-(2-methoxy-ethc>xymethoxy>phenyleihynyI]-6- 
methyl-benzoate (example 98). 

ExampIe^ 16.. 

5 

l-(2-Methoxvethoxv)-methoxvO-(2-<iuinolin*2-vl>vinvlVben2ene • 
To a cooled (-78 °C) suspension of triphenyl-(quinolin-2-yl-methyI)-phosphonium chloride 
(1 .76g, 4 mmol. example 1 7) in THF (24 mL) is added, dropwise, n-butyl lithium solution (1 .7 
mL, 2.5 M in hexanes). The resulting mixture is stirred for 30 min. then a solution of 3-[(2- 
1 0 methoxyethoxy)-methoxy]-ben2aldehyde (756 mg, 3.6 nunol, example 8a) in THF (3 mL) is 
added. This mixture is stirred for 30 min then the cold bath removed and stirring contiixued for 
2h. The reaction mixture is then diluted with ethyl acetate, washed with sat ammonium acetate 
solution and brine, dried over MgS04 and concentrated The residue is purified by flash 
chromatography (silica, 40% ethyl acetate in hexanes) to give the title compound as an oil. MS 
15 (ESI) 336 (M+H)*. 

Example 17 

Triphenvl-(quinolin'2-vl-methvl)-phosphonium chloride 
20 To a solution of 2-chloromethyl-qumoline (2.9g, 20 mmol) in acetonitrile (32 mL) is added 
triphenylphosphine (4.4 9g, 1 7 mmol). The resulting mixture is waraied to 60 and stirred at 
this temperature for 15 h. This mixture is cooled, diluted with ether, then filtered. The solid is 
w^ashed with ether, then dried under high vacuum to give the title compound as a solid. 'H NMR 
(300 MHz, CDCI3) 5 8.20 (d, IH), 8.06 (d, IH), 7.95 (m, 6H), 7.42-7.8 (m, 13H), 6.10 (d, 2H). 

25 

Example 18 

{2-Methvl-6-f3-( 2-Quinolin-2-vl-ethvn-phenoxvmethvn-phenoxv)-acetic acid 
To a solution of {2-methyI-6-[3-(2-quinolin-2-yl-vinyI)-phenoxymethyl]-phenoxy} -acetic acid 
»0 (94 mg, 0.23 mmol, example 4 1 a) in DMF (1.5 mL) is added tristriphenylphosphine rhodium 
chloride (25mg, 0.027 mmol). The resulting solution is placed under an atmosphere of hydrogen, 
heated to 60 and stirred at this temperature for 5h. The reaction mixture is cooled to room 
temperature and the system is then flushed with nitrogen and concentrated under vacuum. The 
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residue is purified by reverse phase HPLC to give the title compound as a trifluoroacetate salt 
'H NMR (300 MHz, CDCI3) 5 8.57 (d, IH), 8.40 (d, IH), 8.0 (m, 2H), 7.80 (t, IH), 7.52 (d, IH). 
7.24 (bd, IH), 7.14 (m, 2H), 7.04 (t, IH), 6.93 (bs, IH), 6.83 (d, IH), 6.74 (d, IH), 5.1 1 (s, 2H), 
4.50 (s, 2H), 3.68 (t, 2H), 3.20 {% 2H), 2.28 (s, 3H). MS (ESI):428 (M+H)*. . * 

The following compound is prepared using essentially the same procedure used in example 1 8 
except using the cited acid in place of {2-methyl-6-[3-(2-quinoIin-2-yl-vinyl)-phenoxymethyl]- 
phenoxy} -acetic acid. 

0 Example 18a ' ' ' 

2-Methvl-6-f3-(2-Quinolin-2-yl-ethvl)-phenoxvmethvn-benzoicacid 

'H NMR (300 MHz, CDCI3) 5 8.62 (d, IH), 8.44 (d, IH), 8.0 (m, 2H), 7.80 (t, IH). 7.61 (d, IH), 
7.21 (d, IH). 7.1 1 (d, IH). 7.07 (t, IH). 6.94 (bs, IH), 6.76 (bd, IH), 6.68 (d, IH), 5.09 (s, 2H), 
5 3.70 (t, 2H), 3.18 (t, 2H),2.40 (s, 3H). MS (ESI) 398 (M+H)* Prepared from {2-metfiyl-6-[3-(2- 
quinolin-2-yl-vinyl)-phenoxymethyl]-benzoic acid (example 4a). 

Example 19 

) 4-Chloromethvl-2-phenvloxa2ole 

Benzamide (1.21g, 10 mmol) is mixed with 1,3-dichloroacetone (1.26g, 10 mmol) and the 
Jiixture heated to 130 and stirred at this temperature for 1 h. The resulting mixture is then 
cooled, diluted with ethyl acetate, washed with K2CO3 solution (sat.), then brine, dried over 
MgS04 and concentrated to give the title compound as a solid, which is used without further 
purification. MS (ESI) 1 94 (M+H, CI pattem)*". 

The following compounds are prepared using essentially the same procedure used in Example 1 9 
except using the cited amide in place of benzamide. 

Example 19a 

2>(5-Methvlihiophen-2-vl)oxa2oM-vlmethyl chloride 

MS (ESI) 214, 216 (M+H)^ CI pattern. Prepared from 5-methylihiophene-2-carboxamide. 
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Example I9b 

2-CvcIohexvloxa2ol-4-vlmethvI chloride 

MS (ESI) 200, 202 (M+H)*, CI pattern. Prepared from cyclohexanecaiboxamide. 

• ^ . . ■ - ... 

• ■ . • • . . . .'si , 

Example 19c .... 



2-(3>FIuorophe nvl)oxa2ol-4-vlmethvl chloride 
10 MS (ESI) 212, 214 (M+H)*, CI pattern. Prepared from S-fluorobenzamide. 

Example 19d 

2-f4-Fluoro Dhenvnoxazol-4-vlmethvl chloride. , 

1 5 MS (ESI).2 1 2, 2 1 4 (M+H)\ CI pattern. Prepared from 4r£luorobenzamide 

".I * '• "■■■**?'—*• ■■ 

Example 20 



20 



25 



4-Chloro methvl-2-Dheoy]-thia2ole 

Asolutionof thiobenzamide(1.37g,10mmol)and U-dichlorD-acetone(1.27g, lQii^^ 
ethanol (25 mL) is warmed, to 75 X and stirred at this temporature for Ih. The resulting solution 
is cooled, poured into ice then bpught to pH 8 with K2CO3 solution (sat.). This mixture is 
extracted with ethyl acetate, cWed over Mg$04 and concentrated to give the title compound. 
This product is used without further purific^on. MS (ESI) 210(M+H)* 

Example 21 



^2-Methvl-6-f3-(^-PYridin-2-vl-et hoxv)-phenoxvmethvn-Dhenoxvl.acet nnitrilft 
To a solution of [2-methyl-6-(3.hydroxy-phenoxymethy])-phenoxy3-acetonilrile (135 mg, 0.5 
30 mmol, example 25) and 2-(pyridin-2-yI)-ethanol (126 mL, 0.94 mmol) in THF (2 mL) is added 
triphenylphosphine (262 mg, 1 mmol) folowed by DEAD (118 mL, 0.75 mmol). The resulting 
solution is stirred for 2h, then concentrated and the residue purified by flash chromatography 

(sihca, 50% ethyl acetate in hexanes) to give the title compound as an oil. MS (ESI) 375 
(M+H)*. 
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The following compound is prepared using essentially the same procedure used in Example 21 
except using the cited alcohol and phenol in place of 2-(pyridin-2-yI)-ethanol and [2-methyl-6- 
(3 -hy droxy-phenoxymethy l)-phenoxy]-acetonitrile respectively. 

5 . 

Example 21a 

Methyl 2-methvl-6- / 3- r2-(S-metfavl«2-phenvloxa2ol-4>vl)ethoxv1phenoxvmethvl ) berizoate 
MS (ESI) 458 (M+Hf. Prepared from 2-(5-methyl.2-phenyloxazol-4-yl)ethanol (example 1 la) 
10 and methyl 2-(3-hydroxyphenoxymethyl)-6-methylben2oate (example 5). 

Example 21b 

t ... 

Methyl 2-methvI-6-r3- r2-quinolin-2-vl-ethoxv)-phenoxvmethvn-benzoate 
:5 'H NMR (300 MHz. CDCI3) 6 8.08 (m. 2H), 7.80 (d, IH). 7.70 (t. IH), 7.51 (t, IH), 7.42 (d, IH), 
7.29 (m. 2H), 7.16 (m, 2H), 6.53 (m, 3H), 5.06 (s, 2H), 4.46 (t, 2H), 3.81 (s, 3H), 3.45 (t. 2H), 
2.37 (s, 3H). MS (ESI) 428 (M+H)*. Prepared from 2-qumoIm-2-yI-ethanol (example 69a) and 
2-{3-hydroxy-phenoxymethyI)-6-methyl-ben2oate (example 5). 

1 • 

0 Example 22 

^-Cvanomethoxv-3-methvlben2aldehvde 

A mixture of 2-hydroxy-3-methylbenzaldehyde (1 0.2 g, 75.0 mmoles, Aldrich), 
bromoacetonitrile (5.70 mL, 82.5 mmoles), and potassium carbonate (1 1.4 g, 82.5 mmoles) in 
5 DMF ( 1 50 mL) is heated to 55°C for 3 hours, cooled, then diluted with ether. The mixture is 
washed with distilled water, saturated NaCl solution, then the organic layer dried over MgS04 
and concentrated to give the title compound as a yellow solid. 'H NMR (300 MHz, CDCI3): 6 
1 0.20 (s, IH). 7.70 (d, IH), 7.53 (d. IH), 7.29 (m, IH), 4.81 (s, 2H), 2.42 (s, 3H). 

' The following compounds are prepared using essentially the same procedure used in example 22 
except using the cited phenol in place of 2-hydroxy-3-methyIben2aldehyde. 

Example 22a 
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2-Cvanomethoxv-3.5-dich)orobenzaldehvde 

MS (EI) 229, 23 1 (Mf. Prepared from 3,5-dichlorosaIicyIaldehyde. 

5 Example 22b 

■ 

2*Cvanonieth oxV'5-chloro-3-methoxy-ben2aldehvde 

MS (EI) 225 (M)\ Prepared from 5-chJoro-2-hydroxy-3-inethoxy-ben2aldehyde (example 44). 
10 Example 22c 

Methyl 2>r 2-fonnvl->6-methvl'PhenoxvVproDionate 

The title compound is prepared using essentially the same procedure used in example 22 except 
using methyl 2-bromopropionate in place of bromoacetonitrile. 

« 

Example 23 



15 



f2-Hvdrox Ymethvl-6-methvl-phenoxy)-acetonitrile 
A 2M triglyme solution of sodium borohydride (1 6.0 mL, 32.1 mmoles) is slowly added to a 
20 cooled (-78»C) solution of 2-cyanomethoxy-3-methylbenzaldehyde (1 125g, 642, mmoles, 

example 22) in THF (1 80 mL). After stiiring for one hour, the reaction is wanned to 0°C for two 
hours, then quenched with 2N HCl (1 6.8 mL) and diluted with e&er. The organic layer is 
isolated and washed with twice with distilled water and brine, then dried over MgS04. The 
organic solution is concentrated to give the title compound as a yellow oil. 



25 



30 



The following compounds are prepared using essentially the same procedure used in example 23 
except using the cited aldehyde in place of 2-cyanomethoxy-3-methylbenzaldehyde. 

Example 23a 

'2.4-Dich]o ro.6-hvdroxYmethvl-Dhenoxv)-acetonitrile 
Prepared using 2-cyanomethpxy-3 ,5-dichloro-benzaldehyde (example 22a) 

Example 23b 
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f4-Chloro-2'hvdroxvinethvl-6-methoxv>phenoxv)-acetonitrile 

MS (EI) 227 (M)*. Prepared using 2-CYanomelhoxy-5-chloro-3-meihoxy-ben2aldehyde 
(example 22b) 



Example 23c 



2-(2*Hvdroxvmethvl-6*methvl-phenoxvVpropionic acid methyl ester 

MS (EI) 194 (M)*. Prepared using methyl 2-(2-formyl-6-methyl-phenoxy)-propionate (example 

22c). -i 

/ 

Example 24 



(2"BromomethYl-6^methvl'ph 

Triphenylphosphine (l5.2g, 57.8 mmoles) is added to 2-cyanomethoxy-3-methylbenzylalcohol . 
(9.3g, 52.5 mmoles, example 23) in THF (175 mL). The mixture is stirred imtil homogeneous 
and cooled to 0**C, followed by addition, in three portions, of iV-bromosuccinimide (10.3g, 57.8 
mmoles). After 90 minutes the reaction is concentrated and the residue purified by column , , 
chromatography (silica, 5:1 hex: EtOAc) to yield the title compound as a pale yellow crystalline 
solid. MS (EI) 239, 241 (M)^ Br pattern. 



. 1 1 f. r. — • - . - • i 1 • . ' ' 



Je following compounds are prepared using essentially the same procedure used in example 24 
except using the cited alcohol in place of 2-cyanomethoxy*3-metbylbenzylalcohol. 

Example 24a 

. . ' • • . • I , - 

(2*BromomethvM.6>dichIoro-phenoxv)'acetonitrile 

MS (EI) 277 (M-ie)*. Prepared from (2,4-dichloro-6-hydroxymethyl-phenoxy)-acetonitrile 
(example 23 a). 

Example 24b 



(2-BromomethvM-chloro-6-methoxV'Phenoxv)-acetonitrile 
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MS (EI) 289 (M)'*'. Prepared from (4-chloro-2-hydroxymethyK6-methoxy-phenoxy)-acetonitrile 
(example 23b). ' ^ :. • -i: ^ v 

Example 24c 

5 

Methyl 2-f2-bromomethvl-6'methyl-phenoxY)-propionate 

MS (EI) 286 (M)"*", bromine pattern. Prepared from methyl 2-(2-hydroxymethyl-6-methyl- 

• , . ■ t ' ■ ! ■ • • /- : ■■ • .... \ ' • 

' ■ . ..1 .. . . ■ ' .■• 

phenoxy)-propionate (example 23c). 



10 Example 25 



f2-r3-HvdroxvphenoxvmethvlV6"methylphenoxv)acetonitrile 

Heated (60®C) a mixture of 2-cyanomethoxy-3-methylbenzyl bromide (10.2g, 42.7 nunoles, 
example 24), resorcinol (18.8g, 171 mmoles), and potassium carbonate (47-2g, 342 mmoles) in 
1 5 acetonitrile (140 mL) for two hours. The reaction is diluted with ether and washed three times . 
with distilled water, once with brine, and dried over MgS04. The org:anic layer is isolated and 
concentrated, and the resulting residue is purified by column chromatography (silica, 5% 
EtOAc/CHjCb) to ^yield the title com5)i)i2nd as a white ciys^allme solid. MS(EI) 269 (Mf. 

» , ■ • t ■ • ' ....... i 

, • fj • •7 f. . I J ■ >« t ■ '. i' ' ' . • • • . ^ - 

20 The following compounds are prepared using essentially the same procedure used in example 25 
except using the cited bromide in place of 2-cyanomethoxy-3-methylbenzyl bromide. 



Example 25a 



25 f4>Chloro-2-f3-hvdroxy»phenoxvmethyl)-6-methvl*phenoxvl>acetonitrile 

Prepared from (2-bromomethyl-4-chloro-6-methyl-phenoxy)-acetonitrile (example 43). 



Example 25b 



50 f4.6-Dichloro-2>f3-hydroxy-phenoxymethyl)-phenoxvl-acetonitrile 

Prepared from (2-bromomethyl-4,6-dichIoro-phenoxy)-acetonitrile (example 24a). 



Example 26 
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2-Methvl-6,7'dif]uoroquinolinc 

.•,.«• - ■ • 

To a refluxing solution of 3,4-difluoroaniline (2.30 ml, 23.2 mmoles), tetrachloro:l,4- 
benzoquinone (5.70 g, 23.2 mmoles), and concentrated hydrochloric acid (6 ml) in 2-butanol (40 
ml) is added crotonaldehyde ( 1 .22 ml, 23.2 mmoles). After 2.5 hours the reaction mixture is . 
concentrated and the resulting residue is stirred in warm (50 ^C) THF (15 ml). This mixture is 
cooled (0 **C) and the solid collected by filtration and washed with cold THF. The solid.is stirred 
in distilled water (200 ml), and the resulting solution made basic with K2CO3 and extracted with 
EtOAc (3 X 1 00 ml). The organic extracts are combined and dried over sodium sulfate, and then 
concentrated to give the title compound. MS (ESI) 1 80 (M+H)*. 

The following compounds are prepared using essentially the same procedure used in examj>le 26 
except using the cited aniline in place of 3,4-difliioroamiine. 

Example 26a 

2'Methvl-6,8-difluoroquinoline 

■1 

MS (ESI) 1 80 (M+H)*. Prepared using 2,4-difluoro-aniline. 
Example 27 

6.8-Difluoroquinolin-2-vlmcthYl bromide 

i solution of 2-methyl-6,8-difluoroquinoline (0.147 g, 0.820 mmoles. Example 26a), benzoyl 
peroxide (9.93 mg, 0.0410 mmoles), and A^-bromosuccinamide (0.168 g, 0.943 mmoles) in 
carbon tetrachloride (20 mL) is heated to reflux for 18 hoturs. The reaction is concentrated and 
the resulting residue purified by column chromatography (silica, 3:1 CH2Cl2:hexane, then 
CH2CI2) to yield the title compound as a white solid. MS (ESI) 258, 260 (M+H)^ Br pattem. 

The following compounds are prepared using essentially the same procedure used in example 27 
except using the cited methyl compound in place of 6,8-difluoro-2-methyl quinoiine. 

Example 27a 

6J-Difluoroquinolin-2-vlmethv) chloride 
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MS (ESI) 214, 216 (M+H)*, CI pattern. Prepared from 6,7-difluoro-quinoline (example 26) and 
NCS in place of NBS. 

Example 27b 

5 . • • 

6-Fluoroquinolin-2-vlmethvl bromide 

MS (ESI) 240,; 242 (M+H)*, Br pattern. Prepared from 6-fluoro-2-methylquinoIine. 

. . • - 

Example 27c 

10 

2-Chloromethvl>6>ch]oropyridine 

MS (ESI) 162, 164, 166 (M+H)*, Ch pattern. Prepared from 6-chIoro-2-picoline and NCS in 
place of NBS. 

15 Example 27d 

2''Bromomethvl>ben2onitrile 

MS (EI) 1 95 (M)"*", Br pattern. Prepared from o-tolunitrile. 
20 Example 27e 

Methyl 3-bromomethvl>thiophene«2"Carboxylate 

MS (EI) 234 (M)*^, Br pattern. Prepared from methyl 3-metbyl-th2ophene-2*carboxyIate. 
25 Example 27f 

6,7-Dich]oro-2-chloromethyl-quinoline 

MS (ESI) 246 (M+H)"". Prepared from 6,7-dichioro-quinaldine and NCS in place of NBS. 
30 Example 27g 

5-Phenvlpvridin-2-vlmethyl chloride 

MS(ESI) 204, 206 (M+H)*, CI pattern. Prepared from 5-phenyI-2-methylpyridine (example 104) 
and NCS in place of NBS. 
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Example 28 

3-rfMethvlammoVmethvlN2-mcthoxvethoxv-methoxvVbenzene 
5 To a solution of 3K2-methoxyethoxy-methoxy)-ben2aldehyde (2.10g, 10 mmol, example 8a) in 
THF (60 mL) is added methylamine (20 mL, 2M in THF) followed by palladium on carbon (210 
mg, 10% Pd ). The resulting mixture is stirred for 24 h under an atmosphere of hydrogen gas, 
then purged with nitrogen, filtered through celite and the filtrate concentrated. The residue is 
purified by flash chromatography (silica, 1 0% methanol in dichloromethane) to give the title 

ft 

10 compound as an oil. 

If* 

Example 29 

l-Methyl-4oxo«K4«dihvdroquinolin-2-vhnethvl bromide . 

5 A solution of l-methyl-4K)xo-I,4Hlihydroqiiinolin-2-ylmethanol (1 12 mg, 0.592 nimoles, 
Coppola, G.M. y. Heterocyclic Chem., 1986, 2i, 171 7) and phosphorous tribromide (56.2 uL, 
0.592 nmioles) in 3:1 CUzChiDMF (20 mL) is stirred 1 8 hours and another portion (20 uL) of 
phosphorous tribromide is added. After 24 hours distilled water (10 mL) is added and extracted 
with EtOAc. The organic layer is concentrated and the resulting residue purified by column 

0 chromatography (silica, 20:1 CH2Cl2:MeOH) to yield the title compound as a white solid. MS 

(ESI) 252, 254 (M+H)\ Br pattern. 

^ ) 

The following compound is prepared using essentially the same procedure used in example 29 
except using the cited alcohol in place of l-methyl-4-oxo-l,4-dihydroquinolin-2-ylmethanoL 

5 

Example 29a 

4-/er/-ButvlcvclohcxvlmethYl bromide 

NMR (300 MHz, CDCI3): 5 3.27 (d, 2H), 1.93 (m, 2H), 1.81 (m, 2H), 1.54 (m, 2H), 0.98 (m, 
) 4H), 0.84 (s, 9H). Prepared from 4-/£rr/-butylcyclohexylmethanol (example 30). 

Example 30 



4-£er£-ButylcYclohexYlmethanoI 
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25 



To a cooled (0*C) solution of 4-/er/-butylcyclohexane-carboxylic acid (3.00g, 16.3 mmoles) in 
THF (30 mL) is slowly added a THF solution of borane-THF complex (I.OM, 21.2 mL, 2U 
mmoles). The solution is stiired at room temperature for 1 8 hours, then quenched with 2N HCI 
solution (30 mL), and extracted.with EtOAc. TTie organic layer is isolated, washed with IN * • 
NaOH, dried oyer sodium sulfate, and concentrated to yield the title compound as a clear oil 'H 
NMR (300 MHz, CDCI3): 5 2.06 (d, 2H), 1.82 (m, 4H), 1.52 (m, 2H), 0.88 (m. 4H), 0.83 (s. 
9H). , 

Example 31 

Methyl 4-bromQ-3-oxopentanoate 

To a cooled (0»C) solution of methyl 3-oxopentanoate (9.62 mL, 76.8 mmoles, Acros) in caibon 
tetrachloride (60 mL) is added dropwise over a period of 45 minutes a solution of bromine (3.96 
mL, 76.8 mmoles) in carbon tetrachloride (10 mL). After 30 minutes, let stir at room 

• ■ 

temperature for one hour. Bubbled N2 through reaction mixture for twenty minutes. 
Concentrated to yield the tide compound as a brown oil. MS (EI) 208, 2 1 0 (M)*, Br pattern. 

Example 32 

m 

Methyl 2-r 5-methvI-2-phenvloxa2ol-4-vnacetate 

A solution of benzamide (0.606g, 5.00 mmoles) and methyl 4-bromo-3-oxopentanoate (I.OSg, 
5.00 mmoles, example 3 1) are heated in toluene (6 ml) to 120»C for 18 hours. The reaction is 
then purified by columi chromatography (silica, 4: 1 hex: EtOAc) to give the tide compound as a 
clear oil. MS (APcI) 232 (M+H)*. 

Example 33 



50 



Ethyl 2-methvl-6-r3-r6-p henvlpyridin-2-vlmethoxv)phenoxvmethvnben2oate 
A solution of phenylboronic acid (74.0mg, 0.607 mmoles), ethyl 2-[3-(6-chloropyridin-2- 
yhnethoxy)-phenoxymethyl]-6.methylben2oate (250mg, 0.607 mmoles, example 6v), and 
sodium carbonate (77.8mg, 1 .2 1 mmoles) in 1 : 1 HzOiAcCN (8 mL) is stiired under vacuum for 
five minutes. The reaction is placed under nitrogen, and tetrakis(triphenylphosphine)- 
palladium(O) (60.7mg) is added followed by heating to PO^C. After two hours, another portion 
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(15mg) of phenylbordnic acid is added. After another hour heating is stopped. Distilled water 
(10 mL) is added, followed by extraction with methylene chloride (twice with 20 mL). The 
organic extracts are combined and concentrated, and the resulting residue is purified by column 
chromatography (silica, 6:1 hexjEtOAc) to yield , the title compound. MS (ESI) 454 (M+H)*/ . • 

5 

Example 34 

l-Oxyquinolin-2-vlmethvl chloride 

Partitioned 2-(chlorpmethyl)quip^q^^^ 4.67 mmp!e;s) between methylene 

1 0 chloride ( 1 5 mL) and sodium hydroxide solution ( 1 M, 1 5 mL) to form the free base. The 

ft 

organic layer is isolated and cooled (O'^C), followed by addition of 3-chloroperben2oic acid (57- 
86%, 1 , 13 g, -4.67 mmoles). After stirring at room temperature 1 8 hours the reaction mixture is 
washed with dilute sodiimi hydroxide. The organic layer is isolated and concentrated. The 
resulting residue is purified by column chromatography (silica, 1 : 1 hexrEtOAc) to yield the title 
5 compound as a white solid. MS (ESI) 194, 196 (M+H)^ CI pattern. ' ' 



Example 35 

{2-r3-f(>ii nolin'2-vImethoxv)phenoxmethvlV6-methylphenoxvUcetonitrile 
3-(Quinolin-2.ylmethoxy)-phenoI (L3g, 5.4 nrniol, example 3), (2-bromomethyl-6-methyl. 
phenoxy).acetonitrile (1 .56 g, 6,5 mmol, example 24), tetrabutylammonium iodide (99 mg, 0,27 
;nmoI) and potassium carbonate (0.45 g, 3.3 nmiol) are refluxed in acetone (20 mL) for 16 h. 
The reaction is filtered, washed with dichloromethane, concentrated and purified by column 
chromatograpy (silica, 1 % ether in dichloromethane) to provide the title compound MS (ESI) 
411 (M+H)*, 

The following compounds are prepared using essentially the same procedure used in example 35 
except using the cited phenol in place of 3-(quinolin-2-ylmethpxy)-phenol. 

Example 35a 

2-Meihv l-6-f3-fQuinolin-2-vlaminomethv]>phenoxvmethvll-phenoxv}'acetonitrile 
MS (ESI) 409 (M+H)*. Prepared from 3-(quinoIin-2-ylaniinomethyl)-phenol (example 10). 
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Example 35b 

. . ■ 5 • I - , • . ■ . = ' . ; . ' • . . • . 

^ ; • • • , . « 

( 2'Meth vl-6-r3>(2-q uinolin-2-vl- vinylVphenox vmethy 11-phenoxv } -acetonitrile 
5 MS (ESI) 407 (M+H)''. Prepared from 3-(2-quinolin-2-yIrvinyl>phenol (example 15). 

Example 35c 

''-Li 

(2-Methvlr6T { 3-\2-( pvridin-2-vloxv)-ethoxv1-phenc>xvmethvl } -phenoxyV'ilcetiMMtrile ■ 
10 MS (ESI) 3 9 1. (M+H)* J Prepared fiom 3^[2-(pyridm-2-yloxy)-eth6xy]-phenbl (example 1 5a). 

' ... - 

Example35d . ! 

k ■ > * * t ' \ » *.«L * ■* 

. ■ i ' • J - • ; . . . ' ' ' ■ ' ■ • ' ■ 

, . . . . ■ . . . • . 

{ 2-r3-(Benzooxa2ol-2-vlaminomethvlVphenoxvmethvlV6»methvl-phenoxv) ?acetomm • 
15 ^HNMR(300MHz,CDCl3)5 7.15(m, l lH),5J6(bs, IH), 5.08 (s,2H), 4.67 (s,4H), 2.37 (s, 
3H). MS (ESI) 400 (M+H)"*". Prepared from 3-(benzooxazol-2-ylaminomethyI)-phenol (example 
10c). 

Example 35e ■ • .: • 

on ' ' ... 

(2-r3-(4-Chloro>quinolin-2-vlmethoxvmethvI)-phenoxvmethvl1-6-methvl>phenoxy)-acetoni^ 
NMR (300 MHz, CDCI3) 5 8.22 (d, IH), 8.06 (d, IH). 7.76 (m, 2H), 7.63 (m, IH), 7.32 (m, 
2H), 7.23 (m, IH), 7.13 (m, IH), 7.04 (m, 2H), 6.94 (m, IH), 5.09 (s, 2H), 4.83 (s, 2H), 4.72 (s, 
2H), 4.68 (s, 2H). 2.39 (s, 3H). MS (ESI) 459 (M+H)"". Prepared from 3-(4-chloro-qumolm-2- 
25 yImethoxymethyI)-phenol (example 74b). 

Example 35f 

(2-r3»(6-MethoxvK]uinolin-2-vlmethoxvmethvlVphenoxvmethvl]"6-methvl-pheno?^ 
JO acetonitrilc 

NMR (300 MHz. CDCb) 5 8.08 (d, ]H), 7.96 (d. IH), 7.60 (d, IH), 7.19 (m, 8H), 6.92 (dd, 
1 H), 5.07 (s, 2H), 4.84 (s, 2H), 4.71 (s, 2H), 4.66 (s, 2H). 3.93 (s, 3H), 2.39 (s, 3H). MS (ESI) 
455 (M+H)*. Prepared from 3-(6-melhoxy-quinolin-2-yImethoxymethy])-phenol (example 74c). 
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Example 35g 

2-Methvi-6-r3-(Quinolin-2-vlmethoxvmethvlVphenoxvmethvn-p^ 
Prepared from 3-(quinolin-2-yIrnethoxymethyl)-phenol (example 74a). 

The following compounds are prepared using essentially the same procedure used in example 35 
except using the cited bromide in place of (2-bromomethyl-6-methyl-phenoxy>acetonitrile. 

Example 36a 

^ 2- (2>Met hYl>6-r3'fQuinolin-2-vlmethoxv)-phenoxvmethvlVphenoxv} -propionic acid methvl 
ester 

MS (ESI) 457 (M+H/. Prepared using methyl 2-(2-bromomethyl-6-methyl-phenoxy> 
propionate (example 24c). 

Example 36b 



2,4-Dichloro-6- f3>(quinolin-2-vlmethoxyVphenoxvmethvl1>phenoxv)'acetohitrile 
MS (ESI) 465 (M+H)"',Cl2 pattern. Prepared from (2-bn)momethyl-4,6-dichloro-phenoxy)- 
0 acetonitrile (example 24a) 

Example 36c 

[4-Ch]oro-2>meth yl-6-r3-fQuinolin-2>vlmethoxvVphenoxvmethvn-phenoxv)acetomtrile 

MS (ESI) 445 (M+H)*. Prepared from (2-bromomethyl-4-chIoro-6-methyl-phenoxy)-acetonitrile 
(example 43). 

Example 36d 

(2-tcrt'Butvl-6-f3 >(quinolin"2'VlmethoxvVphenoxvmethvlVphenoxy|-acetonitrile 
MS (ESI) 453 (M+H)'". Prepared from (2-bromomethyl-6-tert-butyl-phenoxy)-acetonitrile 
(example 43a). 

Example 36e 
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( 4*Chloro-2>methoxv-6-r3-( quinolin-Z-vlmethoxy VphenoxymethvlT-phenoxy) >acetonitrile 
MS (ESI) 461 (M+H)*, CI pattern. Prepared from (2-bromoinethyl-4-chlbro-6-methoxy- 
phenoxy)-acetonitnle (exampleL24b). 

5 

Example 36f 

2-f3-(Quinolin-2-vlmethoxv)-phenoxymethvn-benzonitrile 

MS (ESI) 386 (M+H)*. Prepared from 2-broinomethyl-benzonitrile (example 27d). 

10 

Example 36g 

Methyl 2-13 -(Quinolin-2*ylmethoxy Vphcnoxymethyl Vthiophene-2'CarboxYlate 
MS (ESI) 406 (M+H)*. Prepared from methyl 3-bromomethyl-thiopheiie-2-carboxylate 
15 (example 27e). 

Example 36h 

■ • 

• • •■ ' * . . * • 

Ethyl (2-methvl-6-r3-fquinolin-2-ylmethoxvVphenoxymethylVphenoxy> -acetate 
MS (ESI) 457 (M+H)*. Prepared from ethyl (2-bromomethyI-6-methyl-phenoxy)-acetate 
(example 43b). 

Example 36i 

Ethyl 7-r3-(Quinolin-2-ylmethoxyVphenoxymethyn-benzofiiran>2-carboxylate 

MS (ESI) 354 (M+H)"*". Prepared from ethyl 7-bromomethyl-ben2ofuran-2-carboxylate (example 
94). 

Example 36j 

Ethyl (2- methvl-6-r3'-methyl-5-(quinolin'2-ylmethoxy)-phenoxymethylVphenoxy)"acetate 
The title compound is prepared using essentially the same procedure used in example 35 except 
using 3-meihyl-5-(quinoIin-2-ylmethoxy)-phenol (example 55) in place of 
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3-(quinolin-2-ylmethoxy)-phenol and ethyl (2-bromomethYl-6-TnethyJ-phenoxy)-acetate 
(example 43 b) in place of (2-bromomethyl-6-methyl-phenoxy)-acetonitrile. 



The followinjg compounds are piepared using essentially the same procedure used in examDle'35 
except using the cited phenol in place of 3-(quinolin-2-ylmethoxy)-phenol and (2-bromomethyl- . 
4-chIoro-6-methyI-phenoxy)-acetonitriIe (example 43) in place of (2-bromomethyl-6-methyl- 
phenoxy)-acetonitrile. 



5 



Example 36k 



|4-Chl6ro-2-methvI>6- r3-f2>pvridin-2-yl-ethoxvVphenoxv^ 

?• *''i*'*i|i'f* ^ ■ ^ ^ , ^^^^^^^^^^^^^^^^^^^^ 

'H NMR (300 iClHz. CDCb) 5 8.56 (d, IH)^ 7.62 (m. IH), 7.30 (m, IH). 7.18 (m, 3H), 6,57 (n 
4H), 4.99 (s,' 2k). 4.67 (s, 2H). 4.36 (t, 2H). 3.27 (t, 2H), 2.36 (s, 3H). MS (ESI) 409 (M+H)*. 
Prepared from 3-(2-pyridin-2-yl-ethoxy>phenoI (example 7 1 a). 



Example 361 



• ■ ■ • < 



2-r3-(Benzooxa2ol -2-vlaminomethvl)-phenoxvmethylM-chloro-6"methvl-pheno: 

' ■ ♦ * 1 ■ * 

acetonitrile - ^ 

'H NMR (300 MHz, CDCI3) 6 7.14 (m, lOH), 5.35 (bs, I H), 5.04 (s, 2H), 4.67 (d, 2H), 4.63 (s. 
2H), 2.34 (s, 3H). MS (ESI) 434 (M+H)*. Prepared from 3-(benzooxazol-2-ylaminomethyI)- 
^ienol (example 1 Oc). 

• • • . ■ 

Example 37 



2-r3-(2-ChloromethYl- ben2vIoxvVDhenoxvmethvn-quinoIine 

The title compound is prepared using essentially the same procedure used in example 35 except 
using excess 1 ,2-bis-chIoromethyI-benzene in place of (2-bromomethyI-6-methyl-phenoxy)- 
acetonitrile and without using tetrabutylammonium iodide. MS (ESI) 390 (M+H)*, CI pattern. 



Example 38 
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ft 

■ 

Sodium cyanide (14 nig,' 0.28 mmol) is added to a solution of 2-[3-(2-chioromethyl-benzyloxy)- 
phenoxymethyl]-quinoline (110 mg, 0.28 mmol, example 37) in DMSO (5 mL) and the reaction 
is stirred 5 h. The reaction is partitioned between water and ethyl acetate, the orgamc phase is 
washed with water, dried aiid concentrated to provide the title compound which is used wiUiout 
5 fifftherpunficatidn. MS (ESi)381 (M+H^^^ 

. ' ■ r*. : . . . ■ * ' ■ • . ■ ■ ' ' 

■, • ■ ; 

# ; • • 

Example 39 

( 2* r3 ■<Quinoxalin>2- vlmethoxy )phenoxymethvn-6"methy Iphenoxv ) acetonitrile 
1 0 A solution of (2-[3-hydroxyphenoxymethyl]-6-methylphenoxy)acetonitrile (1 00 mg, 0.37 mmol, 
example 25), qmnoxaliri-2-ylmethyl chloride [72 mg, 0.40 mmol (See Chem, Ber. 1987, 720, 
649-651)] in DMF (1 mL) is heated with potassium carbonate (105 mg, 0.75 mmol) at 60 °C for 
16h. The reaction is filtered and partioned between ethyl acetate and water. The organic phase 
is washed with water, dried over magnesium sulfate, concentrated and purified by column 
15 chromatography (silica, 30% ethyl acetate in hexanes) to provide the title compound. MS (ESI) 
412 (M+H)*. 

( 

• ■ . ■ . . ■ - I ; 

The following compounds are prepared using essentially the same procedure used in example 39 

« 

except using the cited halide in place of quinoxalin-2-ylmetbyl chloride. 

• • * . ' ' •■ 

20 ■ 

* •• • 

Example 39a 

(2-f3>(7-ChJoro-isoquinolin-3-vlmethoxv)-phenoxymethyl1-6'methvl-phenoxv)-acetomtrile 
MS (ESI) 445 (M+H, CI pattem)^ Prepared from {2-methyl-6-[(3.-hydroxy-phenoxy)-methyl]- 
25 phenoxy}-acetonitriIe (example 25) and (7-chloro-isoquinolin-3-yl) methyl bromide (see Ewing, 
William R.; Becker, Michael R.; Choi-Sledeski, Yong Mi; Pauls, Heinz W.; He, Wei; Condon, 
Stephen M.; Davis, Roderick S.; Hanney, Barbara A.; Spada, Alfred P.; Bums, Christopher J.; 
Jiang, John Z.; Li, Aiwen; Myers, Michael R; Lau, Wan F,; Poll, Gregory B; Substituted 

* - 

piperazinone derivatives and other oxoazaheterocyclyl compounds useful as factor Xa inhibitors. 
50 PCTIntAppl., (1999), WO 9937304. 



Example 39b 
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l2-Methvl-6-r3-(naDhthaler)-2-vlmethoxvVphenoxvmeth vn-Dhenoxv>-acetomtrile 
MS (ESI) 4 1 0 (M+H)*. Prepared from napthi|l?ii-2-ylmetliyl phlpride. . .. 



1 



Example 39c 

2-r3-(4-tert-Butvl-benzYloxvVphenoxvmethvn-6-methvl-phe noxvl-acetonitrile 
MS (ESI) 41 6 (M+H)*. Prepared fipm 4-/er/-butylbenzyi chloride. • 

, • i .. • . . . ■« 

• , "'•■* 

Example 39d 

2-Methvi-6-r3-f2-pheDoxv-ethoxvVphenoxvmethv n-phenoxvl-acetonitrile 
MS (ESI) 390 (M+H)*. Prepared from 2-phenpxy-^thyl-bromide. 



Example 39e 

2-Methvl-6-f3-('3-phenvl-proPoxvVphenoxvmethvn -phenoxv>-acetonltrile 
MS (ESI) 388 (M+H)*. Prepared from 3-phenyl-prppyl bromide, i . . 



Example 39f 



7-Mpthvl-fi-r-^-n-nhenoxv-beiizvloxvVphenoxvmethvn-phenoxv>-acetonitrile 



MS (ESI) 452 (M+H)*. Prepared from 3-phenoxy-ben2yl chloride. 

y * 

Example 39g 

243-(3-Methoxv>berizvlQxvVDhenoxvmethvlV6>m ethvl-phenoxvVacetoni^^ 
MS (ESI) 390 (M+H)*. Prepared from 3-methoxy-ben2yI chloride. 

Example 3 9h 

* 

2-r3-f3.4-Dichloro-benzvloxvVphenoxvmethvn-6-m ethvl-phenoxv}-acetonitrile 
MS (ESI) 428 (M+H)*. Prepared from 3,4-dichloro-benzyl chloride. 



Example 39i 
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;2-r3-f6J-Difluoroquinolin-2-vlmethoxv)phenoxvmethvl1-6-methvl*ph enoxv)^^^^ 
MS (ESI) 446 (M+H)*. Prepared from 6,7-difluoroquinolin-2-ylniethyl chloride (example 27). 

Example 39j 

2-f3-("6.8-DifluoroQuinolin-2-vlroethoxv)phenbxvmethvl1-6- methvlphenoxv)acetonito 
MS (ESI) 446 (M+H)*. Prepared from 6,8-difIuoroquinolin-2-yImethyI bromide (example 27a). 



10 Example 39k 

:2-Methvl-6-r3-fl-oxvquinolin-2-vlmethoxY)phenoxvmethvnphenoxv)ac etonitrile 
MS (ESI) 427 (M+H)*. Prepared from l-oxyquinolin-2-ylmethyl chloride (example 34). 



X 



i 
c 



15 Example 391 

a-r3>f6-FluoroqumoHn-2-vlmethoxv)bfienoxvmethvl1-6>meA^^ 

MS (ESI) 429 (M+H)'*'. Prepared from 6-fluoroquinoIin-2-ylmethyl bromide (example 27b). 
20 Example 39m 

2-MethYl-6-r3-( 1 -methvl-4-oxo- 1 .4-dihVdroquinolin-2-vlmethoxv')phenoxvmethvn- 



phenoxv ) acetonitrile 

MS (ESI) 441 (M+H)*. Prepared from I-methyl-4-oxo-l,4-dihydroquinolin-2-ylmethyl bromide 
25 (example 29). 

Example 39n 

{2-r3-(4-Chloroquinolin-2-vlmethoxv)phenoxvmethYn-6-methvlph enoxvlacetonitrile 
iO MS (ESI) 445 (M+H)*. Prepared from 4-chloroquinolin-2-ylmelhyl chloride (example 46). 



( ) 



Example 39o 



(2-r3-(7-Chloroouinolin-2-vlmethoxv)phenoxvmethvn-6-methv lphenoxv>acetonitrile 
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MS (ESI) 445 (M+H)"^. Prepared from 7rchloroquinolin-2-ylmethyl chloride (example 46a). 
Example 39p 

5 (2*r3-(6-Methoxvqumolin>2-vlmethoxy)phenoxvmethvIl-6-methvIphenoxvlaceton 

MS (ESI) 441 (M+H)*. Prepared from 6-methoxyquinolin-2-yImethyl chloride (example 46b). 

Example 39q 

10 ( 2-Methvl-^r3 -(pvridin-4'Ylmethoxy )'Phenoxvmethvn-phenoxy ) -acetonitrile ■ . 

NMR (300 MHz, CDCI3) 5 8.62 (bd. 2H), 7.24 (m, 6H), 6.62 (m. 3H), 5.08 (s, 2H), 5.06 (s, 
2H), 4.70 (s, 2H), 2.39 (s, 3H). MS (ESI) 361 (M+H)^ Prepared from 4-chloromethyl-pyridme 
hydrochloride. 

5 Example 39r 

♦ 

{2-Methyl>6'r3>(pyridin*2-ylmethoxyVphenoxymethyn-phen6xy>-acetonitrile . 
'H NMR (300 MHz, CDCI3) 5 8.60 (d, IH), 7.72 (m, IH), 7.52 (d, IH), 7.21 (m, 5H), 6.63 (m, 
3H), 5.20 (s, 2H), 5.04 (s, 2H), 4.69 (s, 2H), 2.39 (s, 3H). MS (ESI) 361 (M+H)^ Prepared from 
0 2-chloromethyl-pyridine hydrochloride. 

^£xample39s 

( 2-Methvl-6*r3"(pvridin>3-yhiiethoxv)-pheDOXvmethyn-phenoxv) -acetonitrile 
5 *H NMR (300 MHz, CDCI3) 5 8.68 (bs, IH), 8.59 (bd, IH), 7.78 (m, IH), 7.24 (m, 5H), 6.63 (m, 
3H), 5.07 (s, 2H), 5.06 (s, 2H), 4.70 (s, 2H), 2.39 (s, 3H). MS (ESI) 361 (M+H)^ Prepared from 
3-chloromethyl-pyridine hydrochloride. 

Example 39t 

> • 

(2-r3-('6.7-Dichloro-Quinolin-2-vlmethoxy)-phenoxvmethYl1-6-rnethvl-phenoxv)-acetonitrile 
'H NMR (300 MHz, CDCI3) 5 8.20 (s, IH), 8.10 (d, IH), 7.94 (s, IH), 7.70 (d, IH), 7.20 (m, 
4H), 6.65 (m, 3H), 5.34 (s, 2H), 5.05 (s, 2H), 4.69 (s. 2H), 2.38 (s, 3H). MS (ESI) 479 QA+Hf. 
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Prepared from 6,7-dichIoro-2-chloromeihyI-quinoline (example 27f). 
Example 39u 

* 

5 |2-Methvl-6-r3-(2-phenvl-thiazoM'vlmethoxy)-phenoxvmethyn-phenoxv)-aceton^ 
MS (ESI) 443 (MtH)"^. Prepared from 4-chloromethyl-2-phenyl-thia2ole (example 20). 

The following compounds are prepared using essentially the same procedure used in example 39 
except using the cited phenol in place of (2-[3-hydroxyphenoxymethyl]-6- 
10 methyIphenoxy)acetonitrile and 6-fIuoroquinolin-2-ylmethyI bromide (example 27b) in place of 
quinoxalin-2-ylmethyl chloride. . 



Example 40a 

15 (4-Chloro-2-r3-(6-fluoroquinolin-2-ylmethoxv)phenoxvmethvl1-6-methvIphenoxvlacetonitrile 
MS (ESI) 463, 465 (M+H)\ CI pattem. Prepared from (2-[3-hydroxyphenoxymethyl]-4-chIoro- 
6-methylphenoxy)acetonitrile (example 25a). 

Example 40b 

20 

(2,4-DichlorO"6*r3-(6'fluoroquinolin*2-vlmethoxv)phenoxymethvllphenoxv)acetonitrile 
MS (ESI) 483, 485, 487 (M+H)*, CI2 pattem. Prepared from [4,6-dichloro-2.C3-hydroxy- 
phenoxymethyl)-phenoxy]-acetonitrile (example 25b) 

25 Example 4 1 

(2*Methyl-6-f3-(quinolin«2-ylaminomethyl)>phenoxymethyn-phenoxv)-acetic acid 
To a solution of {2-methyl-6-[3-(quinolin-2-ylaminomethyl)-phenoxymethyl]-phenoxy}- 
acetonitrile (134 mg, 0.31 mmol, example 35a) in methanol (1 mL) is added THF (1 mL) 
30 followed by sodium hydroxide solution (02 mL, 1 0 N). The resulting mixture is warmed to 60 
®C and stirred at this temperature for 3h. The reaction mixture is then cooled to room temperature 
and acidified to ca. pH 5 with hydrochloric acid (1 mL, 2N), then extracted with ethyl acetate, 
washed with brine, dried over MgS04 and concentrated. The residue is purified by flash 
chromatography (silica, 10% methanol in dichloromethane) to give the title compoimd. NMR 
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(300MH2,CDCl3)6 '8.10(d, IH), 7.80 (d, IH), 7.68 (t,2H), 7.40 (t, IH), 7.25 (m,2H), 7.04 (m, 
3H), 6.90 (m, 3H), 6.6 (bs, IH). 5.15 (s, 2H), 4.60 (d, 2H). 4.50 (s, 2H), 2.27 (s. 3H). MS (ESI) 
429 (M+H)*. 

...... . : ..: . ■ 1 • r 

5 The following compounds arie prepared using essentially the same procedure used in example 41 
except using the cited nitrile or ester in place of {2-raethyl-6-[3-(quinolin-2-ylaininomethyl)- 
phenoxymethyl]-phenoxy } -acetonitrile. 

Example 41a 

(2-Methvl-6-r3-r2-quinoIin-2-vl-vinvl)-phen6xvmethvl1-phendxv)-acetic acid ' ■ . 
'H NMR (30Q MHz, DMSO) d 8.38 (d, IH), 8.01 (d, IH), 7.97 (d, IH), (d, IH), 7.83 (d, 
IH), 7.78 (dt, 1H),.7.59 (dt, IH), 7.53 (d, IH), 7.44 (bd, IH), 7.36 (m, 3H),- 7J25 (bd, IH). Xl 1 ' 
(t, IH), 7.02 (dt, IH). 5.25 (s. 2H), 4.54 (s, 2H). 2.32 (s, 3H). MS (ESI) 426 (M+H)*." Prepared 

5 from {2-methyl-6-[3-(2-quinolin-2-yl-vinyl)-phenox>TOethyl]-phehoxy}-acetonitii]e (ei^^ 
35b). 

« 

Example 41b 

... . . . . . • ' . , .. !.. . . • : . 

■ • 

> (2-Methvl-6- i3-\2-( pvridin-2-Yloxv'>-ethoxv1-phenoxvmethvl ) -phaioxv)-acetic acid 

'H NMR (300 MHz, DMSO) d 8.17 (dd, IH), 7.72 (m, IH). 7.29 (dd, IH), 7.20 (m^ 2H), 7.07 (t, 
iH), 6.99 (m, IH), 6.85 (d, IH), 6.60 (m, 3H), 5.13 (s, 2H), 4.57 (t, 2H), 4.49 (s, 2H), 4.30 (t, 
2H), 2.28 (s, 3H). MS (ESI) 4 1 0 (M+H)*. Prepared from (2-methyl-6-{3-[2-(pyridin.2-yloxy)- 
ethoxyj-phenoxymethyl}-phenoxy)-acetonitriIe (example 35c). 

Example 41c 

{2-r3-f7-ChiQro-isoquinolin-3-vlmethoxv)-phenoxvmethvn-6-methvl-phenoxv)-acetic acid 
'H NMR (300 MHz, CDCI3) 5 9.13 (d, IH), 7.96 (s, IH), 7.79 (s, IH), 7.74 (d, IH), 7.65 (d, IH), 
7.30 (d, IH), 7.20 (d, IH), 7.10 (m, 2H), 6.81 (s, IH), 6.62 (d, IH), 6.49 (d, IH), 5.25 (s, 2H), 
5.16 (s, 2H), 4J9 (s, 2H). 2.37 (s, 3H). MS (ESI) 464 (M+H, CI pattern)*. Prepared from {2-(3- 
(7K;hlpro-isoquinoIin-3-ylmethoxy)-phenoxyrnethyl]-6-methyl-phenoxy}-acetonitri]e (example 
39a). 
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10 



15 



Example 41d 

2-Methvl-6-r3-fnaphtha len-2-vlmethoxv)-Dhenoxvmethvll-Dhenoxv)-aceticacid 

^ ^^^^^^^ 

(m,2H), 723 (ni,2H), 7.16 (m. 

2H), 7.05 (t,..lH), 6.^2 (m, IH), 6.55 (m. 2H), MS (ESI) 429 (M+H)*. Prepared from {2-methyl. 
6-[3-(naphthalen-2-ylmethoxy)-phenoxymethyI]-phenoxy } -acetonitrile (example 39b), 

Example 4Ie 

2-r3-(4-tert-Butvl-benz vloxv>-Dhenoxvmethvn-6-methvl-phenoxv>-acetic acid 
'H NMR (300 MHz, CDCI3) 5 7J8 (m, 3H), 7.27 (m.'2H). 7.24 (d. IH). 7.17 (d. IH), 7.10 (d, 
IH), 6.59 (m, 3H). 5.07 (s. 2H), 4.98 (s. 2H), 4.57 (s, 2H). 2^3 (s. 3H). I J3 (s. 9H). MS (ESI) 
435 (M+H)* . Prepared from {2-[3-(4-/er/-butyl-ben2yIoxy>phenoxymethy]]-6-methyl- 
phenoxy}-aartpnitrile (oample 3^^^ 



.Example 41 f 



20 



25 



30 



f2-Methvl-6-r3-f2>phe noxv-ethoxv)-phenoxvmethyll-Dhenoxv>-acericacid 
'H NMR (300 MHz, CDCb) 5 7.03-7.33 (m, 6H), 6.95 (m, 3H). 6.5.7 (m, 3H), 5.07 (s, 2H). 4, 
(s, 2H),4.29 (m, 4H), 2 J3 (s, 3H). MS (ESI) 409 (M+H)*. Prepared from {2-methyI-6-[3-(2- 
phenoxy-ethoxy)-phenoxymethyl]-phenoxy } -acetonitrile (example 3 9d). 

Example 41g 

^2-Methvl-6-r3-f3-Dhen yl.DropoxvVphenoxvmethyn-phenoxv>-aceticacid 
'H NMR (300 MHz, CDCb) 6 7.07-7.4 1 (m, 9H), 6.54 (m. 3H), 5.08 (s, 2H), 4.58 (s, 2H), 
(t, 2H), 2.80 (1, 2H), 2.34 (s, 3H), 2.09 (qn, 2H). MS (ESI) 407 (M+H)*. Prepared from {2- 
methyl-6-[3-(3-phenyl.propoxy)-phenoxymethyl]-phenoxy} -acetonitrile (example 39e). 

Example 4 Ih 



'2-Methvl-6-r3-('3-phenoxv.benzvloxvVphenoxvmethvn-phenovvUacetic acid 
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'H NMR (300 MHz, CD.CI3) 5 7.3 1 (m,4H)i 7.06-7.25 (m, 6H), 7.0 1 (m, 2H), 6.94 (m, IH), 6.57 
(m, 3H), 5.06 (s, 2H). 4.99 (s, 2H), 4.56 (s, 2H), 2.33 (s, 3H): MS (ESI) 471 (M+H)*. Prepared 
from {2-methyl-6-[3-(3-phenoxy-benzyloxy)-phenoxymethyl)-phenoxy} -acetonitrile (example 
39£). 

5 

Example 41i 

|2*r3-(3-MethoxV"benzvloxv)-phenoxvmethyl1-6-methvl"Phenoxv)'aceti^ acid 

MS (ESI) 409 (M+H)*. Prepared from {2-[3<3-methoxy-beh2yIoxy)-phenox>TOethy^ 

p phenoxy}-acetomtriIe (example 39g). . ^ 

1 

Example 41j 

(2*r3-(3.4*Dichloro-ben2vloxv>phenoxvmethyn-6-methyl-phenoxy>"acetic acid 
5 NMR (300 MHz, CDCI3) 6 7.60 (d, IH), 7.51 (d^ IH), 7.30-7.38 (m, 2H), 7.28 (d, IH), 723 
(d, 1 H), 7. 1 7 (d, 1 H), 6.66 (m, 3H), 5. 1 6 (s, 2H), 5.05 (s, 2H), 4.65 (s, 2H), 2.42 (s. 3H). MS 
(ESI) 447 (M+H)*. Prepared from {2-[3-(3,4-cKchlon>-ben2yloxy)-phenoxymethyl]-6-methyl- 
phenoxy}-acetoiiitrile(e}cample39h. , 

) 

Example 41k 

.1 

(2-r3-('6.7-Difluoroquinolin-2-vlmethoxy)phenoxvmethvn-6-methvlphenoxv ] acetic acid 
. m.p. 94-95 "C. 'H NMR (300 MHz, CDCI3): 5 8.10 (d, IH), 7.73 (m, IH), 7J6 (d, IH), 7.44 (d, 
; IH), 7.29 (s, IH), 7.18 (m. IH), 7.08 (m, 2H). 6.79 (s, IH), 6.61 (d, IH), 6.51 (m, IH), 5.3 1 (s, 
2H), 5.15 (s, 2H), 4.61 (s, 2H), 2.35 (s, 3H). MS (ESI) 466 (M+H)*. Prepared from {2-[3-(6,7. 
difluoroquinolin-2-ylmethoxy)phenoxymethyl]-6-methyl-phenoxy} acetonitrile (example 39i). 

Example 411 

(2-r3-f6.8-Difluoroouinolin-2-vlmethoxy)phenoxvmethvn-6-methvIphenoxv)acetic acid 

m.p. 137-141 "C. 'H NMR (300 MHz, CDCI3): 6 8.16 (d, IH). 7.79 (d, IH), 7.29-7.05 (m, 6H), 

6.71 (s, IH), 6.61 (m, 2H), 5.53 (s, 2H), 5.10 (s, 2H). 4.57 (s, 2H), 2.33 (s, 3H). MS (ESI) 466 



wo 00/64876 



PCT/USOO/11490 



146 



10 



15 



(M+H)*. Prepared fixim {2-[3-(6,8-difluoroquiriolin-2-ylmethoxy)phenoxymethyl]-6- 
methylphenoxy} acetonitnle (example 39j). 

f 

Example 4 1 m 

2-Methvl- 6-f3-f 1 -oxvquinolin-2-vlmethoxv)phenoxvmethvnphenoxv) acetic acid 
m.p. 146-147 "C. 'H NMR (300 MHz. CDCI3): 5 8.73 (d, IH), 8.01 (m. IH), 7.93 (m, IH), 7.89 
(m, IH), 7.70 (m, IH), 7.55 (d, IH). 7.2.6 (m. 2H). 7.01 (m, 2H). 6.75 (m. 3H). 5.69 (s. 2H), 5.26 
(s, 2H), 4.47 (s. 2H), 2.24 (s. 3H). MS (ESI) 446 (M+H)*. Prepared from {2-methyl-6-[3-(l- 
oxyquinolin-2-ylmethoxy)phenoxymethyI]phenoxy}-acetonitrile (example 39k).. 

Example 4 1 n 

2-r3-(6- FluoroQuinolin-2-vlmethoxv)phenoxvmethvn-6-methvlphienoxv)aceticacid 
m.p. 160-161 »C. 'H NMR (300 MHz, CDCI3): 6 8.17 (m. 2H), 7.72 (d, IH), 7.48 (m, 2H), 7. 
(m. IH). 7.19 (d, IH), 7.08 (m, 2H), 6.63 (s, IH), 6.62 (d, IH), 6.53 (d, IH), 5.35 (s, 2H), 5.14 
(s, 2H), 4.6 1 (s, 2H), 2.34 (s, 3H). MS (ESI) 448 (M+H)*. Prepared from {2-[3-(6- 
fluoroquinolin-2-ylmethoxy)phenoxymethylj-6-methylphenoxy}acetonitrile (example 391).- 



20 Example 4 1 o 



25 



0 



2-Methvl-6-r3-f 1 -me thvl-4-oxo- 1 .4-dihvdroQmnolin-2-vlmethoxv)phenoxvmethvn- 
phenoxv) acetic acid 

m.p. 192-194»C. 'H NMR (300 MHz, 1:1 CDCI3: CD3OD): 5 8.29 (m. IH), 7.76 (m, 2H), 7.41 
(m, IH), 7.25-6.92 (m, 4H), 6.81-6.41 (m, 4H), 5.1 1 (m. 4H). 4.39 (s, 2H), 3.88 (s, 3H), 227 (s, 
3H). MS (ESI) 460 (M+H)*. Prepared from {2-methyl-6-[3-(l-methyl-4-oxo-l,4- 
dihydroquinolin-2-ylmethoxy)phenoxymethyl]phenoxy)acetonitrile (example 39m). 

Example 4 ]p 

,(4-Ch]oro-2-r3-('6-fiu oroouino]in-2-vlmethoxv)phenoxvmethvn-6-methvlphenoxv)aceticacid 
m.p. 140-141 °C. 'H NMR (300 MHz, 5:1 CDCI3: CD3OD): 6 8.20 (d, IH), 8.07 (m, IH), 7.69 
(d. IH), 7.50 (m, 2H), 7.25 (s, IH), 7.16 (m, IH), 7.1 1 (s. IH), 6.67 (s, IH), 6.60 (m, 2H). 5.30 



wo 00/64876 



PCT/USOO/1 1490 



147 



(s, 2H), 5.07 (s, 2H),.4.24.(?, 2H),, 2,25 (s, 3H). MS (ESI) 482. 484 (M+H/, CI pattern. 

Prepared from {4-cUorc>-2-p-(6-fluoroquinolin-2-ylmethoxy)pheno^^ : 

It . I _ ' • . ■. . • ■ ■ ■ ' " ■ 

methylphenoxyjacetonitnle (example 40a). 



. s 



Example 41 q 



) ! » < ; ' ■ 



10 



15 



20 



^2,4-DichJoro-6-r3-('6-fluoroquinolin-2-vImethoxv)phenoxvmethvnphenoxv)aceticacid 
m.p. 189-190°C. 'UmRQOO miz, 5:1 CDCUiCPiOm, 5 8.22.(d, 1 H),. 8.07 (in, lH), 7.73 
(d. IH), 7.52 (m, 2H);;7.35 (m, 2H), 7.21 (m. Iff), 6.72 (s, IH), 6.65. (in,:2H),. 5.34 (s, 2H), 5.22 
(s, 2H), 4.68 (s, 2H). MS (ESI) 502, 504, 506 (M:^H)*„a2 pattern.. Prepared fiom (2.4- : 

I * ( ■ '-^ • ,. . . . ■ • '-^ . ' ' ' ■ « • • • ■ ' 

dichloro-6-[3.-(6»fIuoroqmnolm-2-yImethoxy)phenoxymethy]^^ 
40b). 



I : I 



Example 4 Ir 



2-Methvl*6-r3-f 2-pvridin-2-yl"ethoxy Vphenoxvmethvn-phenoxvl --acetic acid. 



HNMR (300 Mffi, DMSO^^^^^^^ (d,^!!^. 7,173. (4t.lH).. 7.36 (d,.lH), 7.20 (m,4H), 7.04 (m. 
IH). 6.58'(iii, 2H), 6.^0 (d. IH), 5.77 (s, 2H), 5.15 (s. 2H), 4.35 (jrn* 4H).. 3.20 (V2H), 2.25 (s, 
3H). MS (ESI) 394 (M+HO^ Prepared fi^om {^^ 
phenox)TnethyI]-phenoxy}-acetom 

Example 41s 

^2-f3-(Oui nolin-2-vlmethoxy)phenoxvmeth vn-6-methylphenox V > -acet ic acid 
m.p. 154-157 "C; 'H NMR (300 MHz. CDCI3) 5 8.25 (d, IH). 8.19 (d, IH). 7.81 (d, IH). 7.77- 
7.70 (m, 2H). 7.60-7.55 (m. IH), 7.27 (dd, IH), 7.18 (d. IH). 7.13-7.04 (m,2H). 6.85 (t, IH). 
6.61 (dd. IH). 6.53 (dd. IH). 5.40 (s, 2H). 5.18 (s. 2H), 4.62 (s, 2H). 2.35 (s, 3H); MS (ESI) 430 
(M+H)*. Prepared from {2-[3-(quinolin-2-ylmethoxy)phenoxymethyl]-6- 
methylphenoxy>acetonitrile (example 35). 

Example 4]t 



2-Methvl-6-f3-('Quinoxalin-2-Ylmethoxv)-phenoxvmethvn-Dhenoxv)-aceticacid 
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10 



15 



20 



25 



'H NMR (300 MHz, DMSO-dc) 6 9.07 (s, IH), 8.14-8.05 (m;2H), 7.87-7.82 (m. 2H), 7.19-7.0 
(m, 3H), 6.97-6.92 (m, IH), 6.77 (s, IH), 6.67-6.57 (m, 2H). 5.41 (s, 2H), 5.19 (s, 2H), 4.10 (s, 
2H). 2.21 (s. 3H); MS (ESI) 43 1 (M+Hf. Prepared from {2.[3-(quinoxalm-2-ylmethoxy). 
phenoxymethyl]-6-methylphenexy}acetomtri]e (example 39). 

Example 41 u 

■ * ' . . . .1 .' . - • ■■ ' 

2- 1 2-Methvl-6-r3-f Quino lm-2-vimethoxvVphenoxvinethvn-Dhenoxv) -propionic acid 
'H NMR (300 MHz, DMSO-d^) d 8.40 (d, IH), 7.99 (dd, 2H), 7.77 (dd, IH). 7,67-7.58 (m, 2H). 
7.22-7.10 (m, 3H). 6.98 (dd* IH), 6.73 (s. IH), 6.60 (dd, 2H), 5.33 (s, 2ri). 5.19 (id, 2H), 4.40- 
4.34 (m, IH), 2.24 (s, 3H), 1.35 (d. 3H); MS (ESI) 444 (M+H)*. Prepared fiom methyl 2-{2- 
methyl-6-(3-(quinolin-2-ylmethoxy>phenoxymethyIJ-phenoxy }-propionate (example 36a). 

Example 41 V 

{2.4-Dichloro-6-r3-rQui nolin-2-vlmethoxvV^phenoxvme&vll-phehoXvV 
m.p. 201-203 »C; 'H NMR (300 MHz, DNisb-d^) d 8.38 (d, IH), 7'9'8 (dd, 2H), 7.76 (dd, IH] 
7.66-7.57 (m, 2H), 7.54 (d, IH), 7.39 (d, IH), 7.18 (dd, IH), 6.75 (s, IH), 6.66-6.61 (m, 2H)^ 
5 J3 (s, 2H), 5.28 (s, 2H), 4.48 (s. 2H); MS (ES0U8'4, 486 (M+H; Clj)*. Prepared from {2,4-^ 
dichloro-6-[3-(qumolin-2-ylmethoxy)-phenoxymethyI]-phehoxy}.acetomtriIe(exam^^ 

Example 41 w 

4-Chloro-2-methvl-6-p -('quinolin-2-vlmethoxvVohenoxvmethvnTphenoxv)aceticaad 
'H NMR (300 MHz, CDCI3) 5 8.37 (d. IH), 8.02 (d, IH), 7.93 (d, IH), 7.78-7.70 (m. 2H), 7.60 
(t, IH), 7.24-7.15 (m, 3H), 6.73 (s, IH), 6.66-6.61 (m, 2H), 5.34 (s. 2H), 5.14 (s, 2H), 4.27 (s, 
2H), 2.29 (s, 3H); MS (ESI) 464 (M+H)\ Prepared from {4-chloro-2.methyl-6-[3-(quinolin-2. 
ylmethoxy)-phenoxymethyl]-phenoxy}acetonitrile (example 36c). 



}0 Example 41x 



2-tert-Butvl-6-r3-rouinQlin-2-vlmethoxv)-phenoxvmethvn-phenoxv)-acetic acid 
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'H NMR (300 MHz, CD3OD) d 8.33 (d, IH), 8.01 (d, IH). 7.90 (d, IH), 7,80-7.55 (m,3H), 7J5 
-7.28 (m, 2H), 7,15-7.01 (m, 2H), 6.71 (s, IH). 6.60 (d, 2H), 5.40 (s, 2H), 5.1Q (s, 2H), 4.40 (s. 
2H), 1 .41 (s, 9H); MS (ESI) 472 (M+H)^ . Prepared from {2-tert-butyl-6-[3-(quinoIm-2- 
ylmethoxy)-phenoxymethyl]-phenoxy}-acetonitrile (example 36d). 

5 ■ 

Example 4Iy 

(4-Chloro-2-methoxv-6-r3-(quinolin-2-vlmethoxyVphenoxymethvlVphenoxvl-aceri acid 
10 M.P. 185-190 "d, 'H NMR (300 MHz, DMSO) d 8,45 (d, IH), 8.04 (t, 2H), 7.82 (t, !^, .7.71- . 
'7.76 (m, 2H), 7.23 (t, IH), 7.13 (d, IH), 7.02 (d, IH), 6.77 (d, IH), 6.71-6.67 (m, 2H), 538 (s, 
2H), 5.28 (s, 2H), 4.62 (s, 2H), 3.86 (s, 3H); MS (ESI) 480 (M+H)*. Prepared from {4-chJoro-2- • 
methoxy-6-[3-(quinolin-2-ylmethoxy)-phenoxymethyI]-phenoxy}-acetonitriIe (example 36e). 

« 

. . • f ; • . » • 

5 Example 4I2 

; ■ . -■ . , • • • . ■ . . ■ ' - 

2-r3-fOuiholin-2-vlmethoxyVphenoxvmethvn-benzoic acid 

'H NMR (300 MH^ CDCI3) 5 8. 1 3 (d,' 1 H)i 8.03 (d, 1 H), 7.79 (d, 1 H), 7.70-7.4 1 (m, 5H), 7. 1 0 . 
(t, IH), 6.67 (s, IH), 6.58 (d. 2H), 5.51 (s, 2Hj, 5.36 (s, 2H); MS (ESI) 386 (M+H)*. Prepared 

0 from 2-[3-(quinolin-2-ylmethoxy)-phenoxymethyI]-beiizonitrile (example 36f). 

. ixample41aa 

2-f3-(Ouinolin-2-vlmethoxvVphenoxymcthvn-thiophene-2"Carboxylic acid 
5 NMR (300 MHz, CD3OD) d 8.36 (d, IH), 8.04 (d, IH), 7.94 (d, IH), 7.78 (t, IH), 7.70 (d, 
1 H), 7.6 1 (t, 1 H), 7-48 (d, 1 H), 7. 1 3-7. 1 9 (m, 2H), 6.70 (s, 1 H), 6.6 1 (dt, 2H), 5.46 (s, 2H), 5.32 
(s, 2H); MS (ESI) 392 (M+H)*". Prepared from methyl 2-[3-(quinoIin-2-yImeihoxy)- 
phenoxymethyl]-thiophene-2-carboxylate (example 36g). 

1 Example 4 1 ab 
(2-r3-(Ouinolin-2"ylmethoxy)-phenoxymethyn'phenyl} -acetic acid 
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'H NMR (300 MHz, CDCb) 6 8.20-8.1 1 (m, 2H), 7.83-7.52 (m, 4H). 7.40-7.27 (m, 4H), 7.18- 
7.10 (m, IH), 6.67-6.46 (m, 3H), 5.35 (s, 2H), 5.12 (s, 2HX 3.76 (s, 2H); MS 400 (M+H)*. 
Prepared from {2-[3-(qumoIin-2-ylmethoxy)-phen6xyniethyI]-phenyl}-ac (example 38). 

5 Example 4 1 ac 

f4-Chlor<>2-methvl-6-r3-(quinolin-2-ylmethoxv)-benzvloxymethvll-phenoxv)-aceticacid 
'H NMR (300 MHz. CDClj) 5 8.19 (d, IH). 8.09 (d. IH), 7.82 (d, IH). 7.78-7.65 (m, 2H), 7.75 
(dd, IH), 731-26 (dd, IH), 7.18 (dd, IH), 7.05-6.92 (m, 4H), 5.20 (s, 2H). 4.26 (s, 2H), 423 (s, 
10 2H), 4. 1 5 (s, 2ri), 2. 1 2 (s, 3H); MS (ESI) 478, 480 (M+H;CI)*. Prepared fiom (example 52). 

Example 4 lad 

(2-r3-('4-Chloro-<iuinolm-2-vlmethoxv)-phenoxvmethvn-6-methvl-phenoxv>-aceticacid 
15 'H NMR (300 MHz, DMSO) 5 8.20 (dd. IH), 8.08 (d. IH), 7.91-7.74 (m, 3H). 724-7.15 (m, 
3H), 7.01 (t. IH). 6.74 (t. IH). 6.66-6.59 (m, 2H). 5.32 (s. 2H). 5.12 (s. 3H), 4.43 (s. 2H), 2.24 (s, 
3H); MS (ESI) 464 (M+H)*. Prepared firom {2.[3-(4-chloro-<iuinolm-2-ylmethoxy)- 
phenoxymethy i]-6-methyl-phenoxy } -acetonitrile (example 3 9n). 

20 Example 4 1 ae 

(2>r3-r7-C hloro-quinolin'2-vlmethoxyVphenoxvmethvl1>6-methvl-phenoxv)>ac^^ acid 
'H NMR (300 MHz, DMSO) 6 8.42 (d, IH), 8.03-8.00 (m, 2H), 7.68-7.60 (m, 2H), 7.27-7.07 
(m, 3H), 6.94 (t, IH), 6.70 (d, IH). 6.59 (dd, 2H), 5.31 (s, 2H), 5.18 (s, 2H), 2.20 (s, 3H); MS 
25 (ESI) 464 (M+H)*. Prepared from {2-[3-(7-chloro-quinoIin-2-yImethoxy>phenoxymethyI]-6- 
methyl-phenoxy} -acetonitrile (example 39o). 

■ 

Example 41af 

'0 {2-r3-('6-Methoxv-Quinolin-2-vlmethoxy)-phenoxYmethyn-6-methyl-phenoxv>-aceticacid 

'H NMR (300 MHz, CDCI3) 5 8.07 (t, 2H), 7.60 (d, IH), 7.36 (dd, IH), 7.27-7.24 (m, IH), 7.15 (d, 
IH), 7.05-7.00 (m, 3H). 6.79 (s, IH), 6.58 (d, IH), 6.49 (dd, IH), 5.31 (s, 2H), 5.14 (s, 2H), 4.54 
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(s, 2H). 3.90 (s. 3H), 2.3Q (s. 3H); MS (ESI) 460 (M+H)*. Prepared from {2-[3-(6-methoxy- 
quinolin-2-ylmethoxy)-phenoxymethylJ-6-methyl-phenoxy}-acetpnitrile (example 39p). 

Example 4 1 ag 

5 

(2-f4-Bromo-3-( Quinolin-2-vlmethoxv)-pheDOxvmethvn-6-methvl-phenoxvl-aceticacid 
'H NMR (300 MHz, DMSO) 5 8.42 (d. IH), 8.00-7.97 (m, 2H), 7.79-7.70 (m, 2H), 7.63-7 .58 
(m, IH). 7.46 (d. IH), 7.20-7.13 (m, 2H), 6.99-6.95 (m, 2H), 6.59 (dd, IH), 5.42 (s, 2H), 5.17 (s, 
2H), 4 JO (s, 2H), 2.22 (s, 3H); MS (ion spray) 508 (M+H)*. Prepared from eth^l {2-[4.bromo-3- 
10 (quinolin-2-yImethoxy)-phenoxymethyl]-6-methy^phenoxy}-acetate (example 54). 

1 

i 

Example 41 ah 

(2-r2-Bro mo-5-(quinolin-2-vlmethoxv)-phenoxvmethvn-6-methyl-phenoxv)-aceticacid 
15 'H NMR (300 MHz, CDCh) 6 8.18-8.15 (m, 2H). 7.81-7.72 (m, 2H), 7.63-7.53 (m, 2H), 737 (d. 
IH), 7.28 (d, IH). 7.17-7.13 (m, IH), 7.09-7.03 (m. IH), 6.91 (d, IH), 6.42 (dd, 2H), 5.36 (s, 
2H), 5 J2 (s, 2H), 4.63 (s, 2H), 232 (s, 3H); MS (ion spray) 508 (M+H)*. Piepared from ethyl 

{2-[2-biomo-5-(quinolin-2-ylmethoxy)-phenoxymethyl]-6-methyl-phenoxy}-acetate (example 
54). 

10 

Example 41ai 

I 

1 
f 

. / 

(2-Methvl-6-r3-methvl-5-fquinolin-2-vlmethoxv)-phenoxvmethvn-phenoxvl-aceticacid ' 
'H NMR (300 MHz, CDCI3) 5 8.21-8.14 (m, 2H), 7.82-7.66 (m, 3H), 7.58 (t, IH), 7.27-7.24 (m, 
5 IH), 7.17 (d, IH). 7.04 (t, IH). 6.60 (s, IH), 6.43 (s. IH). 637 (s. IH). 5.24 (s, 2H). 5.13 (s. 2H), 
4.60 (s. 2H). 2.32 (s, 3H). 2.19 (s, 3H); MS (ion spray) 444 (M+H)*. Prepared from ethyl {2- 
methyI-6-[3-methyl-5-(quinolin-2-ylmethoxy)-phenoxymethyl]-phenoxy } -acetate (example 36j). 

Example 41aj 

3 

(2-f2-Acetvl-5-f quinolin-2-vlmethoxv)-phenoxvmethvl1-6-methvl-phenoxv)-aceticacid 

'H NMR (300 MHz, DMSO) 6 839 (d, IH), 8.00-7.96 (m, 2H), 7.76 (t, IH), 7.67-7.57 (m, 3H), 

7.28 (d. IH), 7.14 (d. IH), 7.02-7.00 (m, 2H), 6.69 (d, IH), 5.43 (s, 2H), 5.35 (s. 2H), 4.27 (s. 
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2H), 2.39 (s, 3H), 2.23 (s, 3H); MS (ion spray) 472 (M+H)*. Prepared from ethyl {2-f2-acetyl-5. 
(quinoJin-2-ylinethoxy)-phenoxymethyl]-6-methyl-phendxy)-acetate (example 59). 

Example 4 1 ak 



10 



^4-Chloro- 2-methvl-6-r3r(2-pvridin-2-vl-ethoxvVDhenoxvmethvn-phenoxvl-acetic acid 
'H NMR (300 MHz, DMSO) 6 8.52 (d, IH), 7.73 (m, IH). 7.26 (m, 5H). 6.56 (m, 3H), 5.12 (s. 
2H). 4.48 (s, 2H), 4.34 (t, 2H), 3.17 (t, 2H), 2.26 (s, 3H). MS (ESI) 428 (M+H)*. Prepared from 

{4K:hloro-2-methyl-6-[3-(2-pyridm-2-yUthoxy)-phenoxymethyl]-phraoxy}-acetomtrile 
(example 36k). 



15 



20 



25 



Example 4 lal 

f2-r3-(Ben20oxazoK2-vlammomet hvIVphenoxvmethvn-6-methvl-Dhenoxvj-acetica cid 
'H NMR (300 MHz, DMSO) 5 8,48 (bs, IH). 7.12 (m, 1 IH). 5.14 (s. 2H). 4.46 (m, 4 
3H). MS (ESI) 419 (M+H)*. Prepared from {2-[3-(benzooxazoI-2-ylaminomethyl)- 
phenoxymethyIj-6-methyI-phenoxy}-acetomtrile (example 35d). 

Example 4 1 am 

2-r3-(Benzooxa2ol-2-vlaminomethv n -phenoxvmedivn-4-chloro.6-methvl-Dhenoxv ) -acetic ac id 
'H NMR (300 MHz, DMSO) 5 8.47 (bt. IH), 7.28 (m. 5H), 7.02 (m, 5H), 5.14<s, 2H). 4.49 (d, 
2H), 4.46 (s, 2H). 2.26 (s, 3H). MS (ESI) 453 (M+H)*. Prepared from {2-[3-(benzooxazol-2- 
yIaiiimomethyl)-phenoxymethyI]-4-chloro-6-methyl-phenoxy}-acelomtrile (example 361). 

Example 4 Ian . 



L2-r3-(4-Ch]oro-Quinoli n-2-vlmethoxvmethvl)-phenoxvmethvn-6-methvl-Dhenoxv>-aceticacid 
'H NMR (300 MHz, DMSO) 5 8.20 (d. IH), 8.05 (d. IH), 7.81 (m, 3H), 7.25 (m, 2H), 7.12 (m, 
IH). 7.00 (m, 4H). 5.21 (s, 2H), 4.77 (s, 2H), 4.62 (s, 2H), 4.15 (s, 2H), 2.24 (s, 3H). MS (ESI) 
478 (M+H)*. Prepared from {2-[3-(4-chloro-quinolin-2-ylmethoxymethyl)-phenoxymethyl]-6- 
methyl-phenoxy}-acetonitriie (example 35e). 
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Example 41ao 



2-r3>(6-Methoxv>Qui nolin-2-Ylmethoxvmethvl)-phenoxvmethvl1-6-methvl>^^ 
acid .^H NMR (3Q0 MHz,.CDa3) 5 8.1 8 (d,.lH),8.10 (d,. IH), 7.64 (d, IH), 7.36 (m, 2H), 7.26 
(m, 3H), 7.12 (m, 2H), 6.98 (rTi,„2H), 5.24 (s, 2H), 4.73 (s, 2H), 4,69 (s, 2H), 4.62 (s, 2H), 3.93 
(s, 3H), 2.38 (s, 3H). MS (ESI) 474 (M+H)*. Prepared from {2-[3-(6.methoxy.quinolm-2. 
ylmethoxymethyl)-phenoxymethy l]-6-methy 1-phenoxy } •aceionitrile (example 35i). 

Example 4 lap 



2-Methvl-6 -r3-fquinoIin*2-ylmethoxvmethvlVphenoxYmethyll-phenoxv)-acetic acid - 
*H NMR (30p MHz, CDCI3) 5 8.30 (d. IH), 8.1 8 (d, IH), 7,85 (d„ IH), 7.74 (m, 2H), 7.58 (m, 
lH),7.38(d, IH), 7.28 (m, 3H), IH), 6,9? .(m,m 5.24 (s,2H), 4.78 

2H), 4.63 (s, 2H), 2.39 (s, 3H). MS (ESI) 444 (M+H)^ Prepared .from {2-methyl-6-[3-(quinolin- 
2-ylmethoxymethyl>phenoxymethylj-phenoxy}-acetonitrile (example 35g). 

Exzunple 41aq 



•idin-4-ylmethoxv)-phenoxvmethvl1-Dhehoxv)-acedc acid 



'2-Methvl-6-r3-( 

) 'H NMR (300 MHz, DMSp) 6 8.57 (bs, 2H), 7.44 (m, 2H), 722 (m, 3H). 7.07 (m, IH), 6.69 (n 
IH), 6.61 (m, 2H), 5.15 (s, 2H), 5,13 (s, 2H), 4.47 (s, 2H), 2.27 (s, 3H). MS (ESI) 380 (M+H)*. 

--i^pared fix)m {2-me%l-6-[3-(pyridin-4-ylmethoxy)-phenoxymethyI]-phenoxy)-acetonitri^ 
(example 3 9q). 



Example 4 lar 



2-Methvl>6-r3-fpvrid in-2-vlmethoxy)>phenoxvmethvn-phenoxv)«acetic acid 

'H NMR (300 MHz, DMSO) 5 8.58 (bd, IH), 7.83 (m, IH), ?.50 (d, IH), 7.34 (m, IH), 7.21 (m, 

3H), 7.05 (m, IH), 6.64 (m, 3H), 5.14 (s, 4H), 4.38 (s, 2H), 2.26 (s, 3H). MS (ESI) 380 (M+H)*. 

Prepared from {2-melhyl-6-[3-(pyridin-2-ylmethoxy)-phenoxymelhyJ]-phenoxy}-acetonitrile 
(example 39r). 



Example 4 1 as 
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(2-Methvi-6-r3-(pvridin-3-vlmethoxv)-phenoxvmethvn-phenoxvl-aceticacid 

'H NMR (300 .MHz,,DMSO) 5 8.67 (S, IH), 8.55 (bd. (d, mx 7.43 (m. IH), 7^8 (rn^ 

3H), 7.07 (mi-lH), 6.70 (s, 1H),.6.62 (xn, 2H), 5.13 (s, 4H), 4.47^ iij), 2.27 (s. 3Hj. MS (ESI) 
5 3 80 (M+H)*. Prepared from {2-methy l-6-[3-(pyridin-3-yl^ethoxy>phehox'ym^^ 

acetonitrile (example 39s)i ; ( . i 

Example 41 at 

' <2>r3'i6,7-Dichioro-Qu inolin-2-vImethoxv)-phenoxymethvl1>6-methvl-phCT^ acid 
'H NMR (300 MHz, DMSO) 5 8.44 (m. 2H), 8.30 (s, IH), 7.76 (d, IH), 7.22 (m, 3H), 7.04^ (m, 
IH), 6.72 (m, IH), 6.63 (in, 2H). 5.35 (s, 2H);5.13 (s, 2H). 4.46 (s, 2H). 2.26 (s, 3H). NfS (ESI) 
498 (M+H)*. Prepared from {2-[3K6,7-diciloro-qiJinolin-2-ylmethoxy)-phenoxymethyl]^^ 
methyl-phenoxy}-acetonitriIe (example 39t). 

Example 4 1 au 

Ethyl 4-benzYloxY- 2-f3-(2-carfaoxvmethoxv-3-methvl-benzvloxvVbeitzvloxv1-6-methvl- 
benzo^ 'H NMR (300 MHz, DMSO) 5 7 J 1 (m, 8H), 7.06 (m, 2H); ^.96 (ni, 2^^ 
6.54 (d, IH), 5.12 (d, 6H). 4.48 (s, 2H), 4.22 (q, 2H). 228 (s, 3H), 2.19 (s, 3H), 121 (t, 3H). MS 
(ESI) 571 (M+H)*: Prepared from ethyl 4-benzyloxy-2-[3-(2-cyanomethoxy-3-methyl- 
benzyloxy)-benzyloxy]-6-methyl-berizoate (example 64b). 

Example 4 1 av 




'H NMR (300 MHz. DMSO) 5. 7.32 (m, 8H), 7.02 (m, 4H), 6.64 (d, IH). 6.52 (d, IH), 5.13 (m, 
6H). 4.48 (s, 2H), 2.28 (s. 3H). 2.22 (s, 3H). MS (ESI) 543 (M+H)*. Prepared from ethyl 4- 

benzy]oxy-2-f3<2<:arboxymethoxyO-methyl-benzyloxy)-ben2yloxy]-^^^ 
(example 4 lau). 



Example 4 law 
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(2-Methvl-6-r3-( 1 .3 .3-trimethvl-2 
phenoxy } -acetic acid 

'H NMR (300 MHz. DMSO) 5 7.21 (m, 5H). 6.99 (m, 3H), 6.75 (d, IH). 6.64 (dd, IH), 5.24 (s, 
2H), 5.07 (s. 2H). 4.12 (s, 2H),3.10 (s, 3H), 2.25 (s. 3H), 1.21 (s, 6H). MS (ESI) 476 (M+H)V 

5 Prepared from {2-methyl-6-[3<l,33-trimethyI-2-oxo-2,3-dihydro-lH-indol-6-y]oxymethyl)- 
phenoxymethyl]-phenoxy}-acetonitrile (example 64c). 

Example ,4 lax , . . .= 

0 7-r3-(quinolin-2-vlroethoxv)-phenoxvmethvn-benzofiiran-2-carfaoxvlic acid 

'■h NMR (300 MHz, CD3OD) d 8.36 (dd. 1 H). 8.03 (dd, IH), 7.94 (dd, IH), 7.61 -7.78 (m, 4H), 
7.45-7.49 (m, 2H), 7.16-7.29 (m, 2H). 6.77 (s. IH), 6.67 (dt. 2H), 5.42 (s, 2H), 5J2 (s, 2H); MS 
(ESI) 426 (M+H)*. Prepared from ethyl 7-[3-(qumolin-2-yImethoxy)-phenoxymethyI]- 
ben2ofuran-2rcari)oxylate (example 36i). ' 

5 ■ 

Example 4 lay 

(2-Methvl-6-r3-(' 2-phenvl-thiaa>l-4-vlmethoxv)-phenoxvmethvn-phenoxv)-aceticacid. 
'H NMR (300 MHz, DMSO): 5 7.92 (m, 2H), 7.77 (s. IH). 7.47 (m, 3H), 7.20 (m, IH), 7.15 (m, ■ 
) 2H), 6.98 (t, IH). 6.72 (t. IH). 6.60 (m. 2H). 5.15 (s. 2H). 5.14 (s. 2H). 4.15 (s, 2H), 2.23 (s. 3H); 
MS (ESI) 462 (M+H)*. Prepared from {2-methyl-6-[3-(2-phenyl-thiazol-4-ylmethoxy)- 
. ,.lienoxymethyI]-phenoxy}-acetonitriie (example 39u). 



Example 42 

(4«Chloro-2>6-dimethyl-phenoxy)-acetonitrile 

4-Chloro-2,6-dimethylphenol (5.0 g, 32 mmol), bromoacetonitrile (2.2 mL, 32 mmol) and 
potassium carbonate (6.6 g, 48 mmol) are combined with acetone (50 mL) and heated at reflux 
for 1 8 h. The reaction is filtered, concentrated and the residue partitioned between 
dichloromethane and water. The organic phase is washed with IN HCl and water and is then 
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dried over magnesium sulfate, concentrated and purified by column chfomatogiaphy (silica, 10% 
ethyl acetate in hexanes) to provide the title compound. MS (EI) 195 (M)*, CI pattern. 

Example 42a 

f2-tert-Butvl-6-methylphenoxy)-acetonitriIe 

The title compound is prepared using essentially the same procedure used in example 42 except 
using 2-tert-butyl-6-methylphenol in place of 4-chloro-2,6-dimethylphenol.MS (EI) 203 (M+)\ 

10 Example 42b 

Ethyl (2,6"dimethvl-DhenoxvVacetate 

The title compound is prepared using essentially the same procedure used in example 42 except 
using 2,6-dimediylphenol in place of 4-chloro-2,6-dimethylphenol and ethyl biomoacetate in 
15 place of bromoacetonitrile. 

* 

Example 43 

ft 

• 9 

f2-Bromomethvl-4-chloro-6-methvl-Dhenoxv')-acetonitrile 
20 (4-Chloro-2,6-dimethyl-phenoxy)-acetonitrile (700 mg, 3.6 mmol, example 42), N- 

bromosuccinimide (510 mg, 2.9 mmol) and benzoyl peroxide (72 mg, 0.29 mmol) are heated at 
reflux in carbon tetrachloride (10 mL) for 16 h. The reaction is cooled, filtered, and the filtrate is 
concentrated and purified by column chromatograpy (silica, 5% ethyl acetate in hexanes) to 
provide the tide compound. MS (EI) 273 , 275(M)*, Br pattern. 

25 

The following compounds are prepared using essentially the same procedure used in example 43 
except using the cited methyl analog in place of (4-chloro-2,6-dimethyl-phenoxy>acetonitrile. 

Example 43 a 

'0 (2-Bromom ethvl-6-tert-butvlDhenoxy)-acetonitrile 

MS (EI) 281 (M+)*. Prepared from (2-tert-butyl-6-methyIphenoxy)-acetonitrile (example 42a). 

■ 

Example 43b 

Ethyl f2*bromomethvU^-^P>thYLpKAnnvvV<:,of.fPiiP> 
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Prepared from ethyl (2,6-dimethyl-phenoxy)-acetate (example- 42b). 
Example 44 

5-Chloro-2-hvdroxv-3-methoxv-ben2aldehvde 

A solution of sulfiuyl chloride (15 mL, 190 mmol) in toluene (20 mL) is added dropwise over 
1 .5 h to a solution of o-vanillin (25.0 g. 164 mmol) in toluene (90 mL) and the reaction is then 
^'"^f ; y^^F ^) ^ over 1 0 minutes with ice-bath cooling; ^ Ihe solid is 
filtered, washed with water md dried to provide the title compound. MS (EI) 186 (M)*; • 



Example 45 



...-•.*•••<: ■ •• * ■ -■ ■ ■' 1 . . •'-It 



4-Chloro- 2»methv]- 1 -oxo-quinoline 

mCPBA 70% pure (6.9 g, 29 mmol) is added to a solution of 4-chloroquinaldine (5.1 g, 29 

to 50 '•C for 4 h. The reaction is concentrated and 
partitioned between ethyl acetate and aqueous potassium carbonate. The organic phase is 
washed with additional aqueous potassium carbonate, water and is then dried over magnesium 
sulfate. The solution is filtered and concentrated to yield the tide compound which is used 
without fijrther purification. MS (ESI) 1 94 (M+H) *. 

a» ■ * 

The following compounds are prepared using essentially the same procedure used in example 45 
^ipept using the cited quinaldine in place of 4-chioroquinaldine. 

Example 45a 



7-Chloro-2 -methvl-l -Qxo-quinoline 

MS (ESI) 194 (M+H)*. Prepared from 7-chloroquinaldin( 

Example 45b 

6-Methoxv- 2-methvl- 1 -oxo-ouinoline 

MS (ESI) 190 (M+H)*. Prepared from 6-methoxyqumaldi 

Example 45c 
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< . 

5'ethvl'2-n)ethvl'Pyridine 1 -oxide 

MS (ESI) 138 (M+Hf. Prepared from 5-ethyl-2-methylpyridine. 
5 Example 46 

'. ■ • ■ • 

* ■ * 

4-Chloroquinolin'2-vlmethvl chloride • . . r • ' 

4-ChIoio-2-me|iiyl-I-oxQ-quinoline (43 g, 22 mmol) is dissolved in chlorbfoim (200 mL) and p- 
toluenesulfonyl chloride (3.7 g, 20 mmol) is added and the reaction is heated at 65 for 24 h. 
1 0 The reaction is allowed to cool and then concentrated and partitioned between ethyl acetate and 
1 0% aqueous potassium carbonate. The organic phase is dried over magnesium sulfate, 
concentrated and purified by colimm chromatography (silica, 60% dichloromethane in hexanes) 
to provide the title compound. MS (ESI)212 (M+H)*. 

15 The following compounds are prepared using essentially the same procedure used in example 45 

except using the cited quinaldine in place of 4-chloroquinaldine. 

» . • . ■ • • 

Example 46a 

20 7-Chloroquinolin-2'ylmcthyl chloride 

MS (ESI) 212 (M+H) Prepared from 7-chloro-2-methyM-oxo^uinoline (example 45a). 

Example 46b 

25 6-MethoxvquinoIin-2-ylmethyl chloride 

MS (ESI) 208 (M+H) ^ Prepared from 6-methoxy-2-methyM-oxo-quinoIine (example 45b). 

Example 47 

30 2-(3>f5>ChloroO>mcthYl'2-flH-tetrazol>5'ylmethoxYVbenzvloxyVphenoxymethyl}-quinoline 
Sodium azide (395 mg, 6.1 mmol) and ammonium chloride (325 mg, 6.1 mmol) are added to a 
solution of {4-chloro-2-methyl-6-[3-(quinolin-2-yImethoxy)-phenoxymethyI]-phenoxy}- 
acetonitrile (300 mg, 0,68 mmol, example 36c) in DMF (2 mL) and heated at 1 1 0 for 2 h. 
The reaction is then cooled and poured into a 1 N sodium hydroxide solution (20 mL) with the 
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fonnation of a solid. This mixture is then \yas,hed with ether (4x) and the ether is discarded. The 
remaining aqueous solution contains a solid which is filtered. This solid is dissolved in 10% 
ethanol water (250 mL) and the pH is lowered to about 5 with 2N HCl. A solid precipitates 
which is filtered to provide the title compound. m.p. 1 8 1 -1 84 "C; 'H NMR (300 MHz, DMSb- 
5 dfi) d 8.40 (d, 1 H), 8.0 1 -7.97 (m, 2H), 7.77 (dd, 1 H), 7.66-7.60 (m, 2H), 7.33 (d, 2H), 7. 1 8 (dd, 
IH), 6.72 (dd, IH). 6.65 (dd, IH), 6.59 (dd, IH), 5.33 (s, 2H), 5.27 (s, 2H), 5.07 (s, 2H), 2.24 (s, 
3H); MS (ESI) 488, 490 (M+H;C1)*. 

Example 48 , , 

0 . % I . 

* /' 

r3-fOuinolin-2"Vlmethoxv)'phenvn-methanol 

' , . . . • • ' ■' • • ■ * . • 

. • . • • • • 

2-ChloromethylquinoIine hydrochloride (1 1.6 g,.54 mmol), 3 -hydroxy benzyl alcohol (6.7 g, 54 
mmol) and potassium carbonate ( 1 6 g, 1 1 6 mmol) are heated in ,DMF (45 mL) at 50 "^C for 14 h. 
The temperature is increased to 80 and heated an additional 24 h. The reaction is cooled and 
5 added to water, filtered and the solid is washed with water to yield a semi-pure product TTie . 
residue is dissoly|ed in ethyl acetate, dried over magnesium sulfate, filtered and concentrated 
The sample is then recrystallized from ethyl acetate and hexanes to provide the title compound. 
MS (ESI) 266 (M+H) *. 

> 

) Example 49 

\ ^-(3-Chloromethvl-phcnoxvmethyl)-quinoline hydrochloride 
Thionyl chloride (0.95 mL, 13 mmol) is added to a solution of [3-(quinolin-2-ytoiethoxy)- 
phenyl]-methanol (2.9 g, 1 1 mmol, example 48) in dichloromethane (30 mL) and allowed to stir 
1 8 h. The reaction is concentrated in vacuo and azeotroped twice from chloroform to yield the 
title compound which is used without further purification. 

Example 50 

2-f3-(Ouinolin-2>ylmethoxv)-benzyloxyl-6-trifluoromethyl-ben2aldehvde 
[3-(Quinolin-2-ylmethoxy)-phenyl]-methanol (300 mg, 1.13 mmol, example 48) is dissolved in 
DMF (6 mL) and sodium hydride (60%, 60 mg, 1.5 mmol) is added and allowed to stir 20 min. 
2-Fluoro-6-(trifluoromethyl)ben2aJdehyde (0.30 mL, 2.2 mmol) is added and the reaction is 
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heated at 90 ®C for 5 h. The reaction is partitioned between ethyl acetate (200 mL) and water 
(200 mL), dried over magnesium sulfate; filtered, cbhcentrated in vacuo and purified by column 
chromatograi^hy (silica, 25% ethyl acetate in hexahes) to provide the title compound; MS (ESI) 
438(M+H)t 

Examples! ^ ^ 

2-r3"(Quinolin"2*vlmethoxv)-benzyloxv1-6-trifluoromethyl-benzoic acid 

A solution of 2-p-(quinolin-2-ylmethoxy)-ben2yloxy]-6-trifluoromethyl-benzaldehyde (46 mg, 

10 0.1 mmol, example 50) in 2-methyl-2-butene (1 mL), t-butanol (2 mL) and water (2 mL) is 
treated with sodium dihydrogenphosphate dihydrate (153 mg, 1.1 mmol) and sodium chlorite 
(198 mg, 2.2 mmol). After 45 min. the reaction is partibned between dichloromethahe (50 mL) 
and water (50 mL). The organic layer is dried over magjnesium sulfate^ filtered and concentrated 
in vacuo to ph>vide the title compouhd: m.p. 184-1 85 ^C; NMR (300 MHz, CDCI3) S 8^8 

15 (d, IH), 8.12 (d, IH), 7.82-7.75 (m, 2H). 7.66-7.55 (m, 2H), 7.42 (dd, IH), 7.30-7.27 (m, 2H), 
7.16 (d, IH), 7.07 (dd, IH), 6.88 (d, IH), 6.77 (dd, IH), 5.44 (s, 2H), 5.07 (s, 2H); MS (ESI) 454 
(M+H)*. 

Example 52 

20 

(4-Chloro-2- methvl-6-r3-(quinolin-2-yImethoxy)-benzyloxymethvn-phenoxv}-acetonitrile 
[3-(Quinolin-2-ylmethoxy)-phenyl]-methanol (1 90 mg, 0.72 nunol, example 48) is dissolved in 
DMF (6 mL) and sodium hydride (60%, 30 mg, 0.75 mmol) is added and allowed to stu- for 10 
min. (2-Bromomethyl-4-chloro-6-methyl-phen6xy)-acetonitrile (210 mg, 0.78 mmol, example 
25 43) is added and the reaction is allowed to stir 6 h. The reaction is partitioned between ethyl 
acetate and water and the organic phase is washed with additional water. The organic phase is 
dried, concentrated and purified by column chromatography (silica, 25 % ethyl acetate in 
hexanes) to provide the title compound. MS (ESI) 458 (M+HJ", CI pattern. 

30 Example 53 

Methyl 2>methvl>6-r3-(quinoh'n-2-ylmethoxy)"benzvloxvmethvll-ben2oate 
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The title compound is prepared using essentially the same procedure used in example 52 except 
using methyl 2-brpmomethyl-6-methyl-b)eiizoate (example 2) in place of (2-bromomethyl-4- 
chloro-6-methyl-phenoxy):acetonitrile, MS (ESI) 427 (M+H)*. .. 



5 Example 54 

Ethyl ( 2>r 4-bromo>3 >(quinolin"2-ylmethoxyVphenoxvmethvll'6-methyl*phenoxvl -acetate and 
Ethyl (2-f2-bromo*5-(quinolin-2'ylmethoxyVphenoxymethvll-6"methyl'Phenoxv)-acetate 
Ethyl {2-methyl-6-[3-(qumolin-2-yImethoxy)-phenoxymethyI]-phenoxy}-acetate (350 mg, 0.76 
10 mmol, example 36h), NBS (150 mg, 0.84) and benzoyl peroxide (20 mg, 0.08 mmol) are 

* 

^ dissolved/suspended in chloroform (7 mL) ai^d heated to reflux for 2 hrs. , T^^e reaction is. cooled 

J.'. ... •.-^ 

to r.t, filtered, preadsorbed onto silica gel by rotaiy evaporation. The crude material is purified 
by flash chromatography (silica, 15% ethyl acetate in hexanes) to give the title compounds in • 
approximately a 1 : 1 ratio. Regipisomersf are determined by NMR NOE data. MS (ion spray) 
i5 537 (M+H)"^ for both compounds. 



Example 55 



3>Methyl-5-fguinblih'2-ylmethoxy)-phenol 
2-(ChloromethyI)-quin61ine hydrochloride (1.28 g, 6.0 mmol), orcinol (568 mg, 4.0 mmol), 

* ' • i » ; • ' * 

K2CO3 (1.68 g, 12.0 mmol) and a catalytic amount of tetrabutylammonium iodide (- 10 mg) are 
lissolved/suspended in anhyd. DMF (1 0 mL) and heated at 50 "^C overnight The reaction is 
cooled to r.t. and partitioned between v^rater (100 mL) and ethyl ether (100 mL). The pH of the 
aqueous layer is adjusted to - 5 and further extracted with ethyl ether (100 mL). The organic 
fractions are pooled and washed with brine (2 x 100 mL), dried over MgS04, filtered and 
preadsorbed onto silica gel. The crude preadsorbed material is purified by flash chromatography 
(silica, 20% ethyl acetate in hexanes) to givje the. title compound. This product (approx. 80% 
purity, remainder is 2-methylquinoIine) is used without further purification. MS (ESI) 266 
(M+H)*. 

Example 56 

243-(Ouinolin'2-ylmethoxYVbenzv]oxyVben2aIdehyde 
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10 



15 



20 



2-(3-Chloromethyl-phenoxymethyl)-qumoiine (371 mg, 1 .3 mmol, example 49) and 
salicylaldehyde ( 1 33 mU 1 .25 mmol) are dissolved in acetone ( 1 0 mL). K2CO3 (525 mg, 3.75 
mmol) is added and the contents are heated to reflux for 1 6 hrs. The reaction is cooled to r.L. 
poured into water (100 mL) andLextracted with ethyl ether (3 x 50 mL). The ether layeis are ' 
combined and washed with Brine (3 x 75 mL) and dried over MgS04. The crude material is 
preadsorf)ed onto silica gel and purified by flash chromatography (silica, 20 to 25% ethyl acetate 
in hexanes) to give the title compound. MS (ion spray) 370 (M+H)*. 

Examples? 

3-|2-r3-(Ouinolin-2-vl methoxv)-benzyloxvl-phenvn-acrvlicacid 
2-[3-(QuinoUn.2-ylmethoxy)-ben2yloxy]-ben2aldehyde (110 mg, 0.3 mmol, example 56) is 
dissolved in pyridine (1 mL). Malonic acid (63 mg, 0.6 mmol) and piperidine (1 0 jiL, 0.1 mmol) 
are added and the contents are heated to 85 »C for 2 hrs, then at 1 1 0 »C for another 2 hrs. Ihe 
reaction is cooled and placed under a nitrogen stream at 40 "C to remove the pyridine. A smaU 
amount of toluene is added and the contents are again placed under a nitrogen stream at 40 "C 
(repeat). The crude material is purified on siUca gel by flash chromatography (silica, 2.5% 
methanol in dichloromethane) to give the title compound. 'H NMR (300 MHz, CDCI3) 5 8.33 
(d. IH), 8.21-8.16 (m,2H), 7.81-7.70 (m,3H). 7.56-7150 (m, 2H)', 7J7-7.25 (m, 3H), 7.03-6.93 
(m, 4H). 6.50 (d, IH), 5.48 (s, 2H), 5.14 (s, 2H); MS (ion spray) 412 (M+H)*. 

Example 58 



15 



3 



1 -r2-Hvdroxv-4-r Quino Iin-2-vlmethoxvVphenvn-ethanone 

2',4'.Dihydroxy-acet6phenone (912 mg, 6 mmol) and 2-chloromethylHjuinoline hydrochloride 
(856 mg, 4.0 mmol, example 49) are dissolved in acetonitrile (20 mL). K2CO3 (1.12 g, 8.0 
mmol) is added and the contents are heated to 50 *C for 1 6 hrs. The reaction is cooled to room 
temperature, and the solvent is removed by rotary evaporation. The contents are partitioned 
between ethyl acetate ( 1 00 mL) and water ( 1 00 mL), the aqueous layer is acidified with 2 N HCl 
to ~ pH 2 and further extracted with ethyl acetate (2 x 50 mL). All organic fractions are 
combined and washed with brine (3 x 150 mL), dried over MgS04 and concentrated. The erode 
material is preadsorbed onto silica gel and purified by flash chromatography (silica. 1 5% ethyl 
acetate in hexanes) to give the title compound; MS (ion spray) 294 (M+H)*. 
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Example 59 

Ethyl (2«r2«acetvl«5-(quinolin»2>ylmethoxy Vphenoxvmethvn-6'inethvl'Phenoxv) -acetate 
5 1 -[2-Hydroxy-4-(quinolin-2-ylmethoxy)-pheny l]-ethanone ( 1 85 mg. 0.63 mmol, example 58) is 
dissolved in 2: 1 DMF/acetonitrile (6 mL). Ethyl (2-broniomeAyl-6-methyl-phenoxy)-acetate 
(272 mg, 0.95 mmol, example 43 b) and K2CO3 (177 nig, 1.26 mmol) are added and.the contents 
are heated to 50 for 2 days. The reaction is cooled to r.t and the volume reduced under a 
nitrogen stream at 40 ^'C. The contents are partitioned between ethyl acetate (50 mL) and water 

■ 

3 (50 mL). The aqueous layer is further extracted with ethyl acetate (2 x 50 mL). The organic 
fractions are combined and washed with brine (3 x 75 mL), dried over MgS04 arid cohcentrated. 
The crude material is dissolved in 1:1 dichloromethane/methanol, preadsbrbed onto silica gel, 
and purified by flash chromatography (silica, 20% ethyl acetate in hexanes) to give the title 
compound. MS (ion spray) 500 (M+H) 

r 

9 

\ 

Example 60 

Methyl 2-r3>(quinolin-2-vlmethoxy)-benzyloxy1'ben2oate 

The free base of 2-(3-chloromethyl-phenoxymethyl)-quinolirie hydrochloride (540 mg, L7 
mmol, example 49) is prepard by partioning the material between ethyl ether and sodium 

* 

bicarbonate and drying the organic phase with magnesium sulfate. This material is then dissolved 
. Jth methyl salicylate (260 mg, 1.7 mmol) in DMF (10 mL) at 6 '^C and sodium hydride (60%, 
65 mg 1.7 mmol) is added. The reaction is brought to room temperature for 15 min. and is then 
heated at 60 **C for 6 h. The reaction is cooled and pardoned between ethyl acetate and a 
saturated aiiunonium chloride solution. The organic phase is dried over magnesium sulfate, 
filtered, concentrated in vacuo and purified by column chromatography (silica, 50 to 80 % ether 
in hexanes) to provide the title compound; MS (ESI) 400 (M+H)*". 

The following compounds are prepared using essentially the same procedure used in example 60 
except using the cited substituted salicylate in place of methyl salicylate. 

Example 60a 
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Methvl 3>methoxv-2-r3-(quinolin-2-vlmethoxvVbenzvloxvl-benzoate 



Prepared from methyl 3-methoxysaIicylate, 



Example 60b ' 



10 



15 



20 



Methvl 4- methoxv-2-r3-fQuinolin-2-vlmethoxv)-benzvloxv1-benzoate 
Prepared from methyl 4-methoxysaIicylate. 



Example 60c / , . 

, ■ . i ■ \ . .... . • ...... 

Methvl 5-methox v>2-r 3>-( quinolm>2-y Imethoxv Vbenzvloxvl>ben2oate 
Prepared from methyl 5-methoxysaIicylate. 

Example 60d 

Methvl 2- methoxv>6-r3-f quinolm>2-vlmethoxYVbenzvloxv1-benzoate 
Prepared from methyl 6-methoxysalicylate (example 61). 

■ 

Example 60e 

* , * • » * • 

Ethyl 2-m ethvl-6-r3-(quinoIin-2-vlmethoxvVbenzvloxvl-benzoate 

MS (ESI) 428 (M+H)*. Prepared finom ethyl 6-inethylsalicylate (See, Hauser, Frank M., 

Synthesis 1980, JO, 814-15. 



25 Example 6 1 



30 



Methvl 6-methoxvsalicY iate 

A mixture of 6-methoxysalicylic acid (10.0 g, 59.5 mmol) in methanol (40 mL) and sulfuric acid 
(2 mL) is heated at reflux 48 h. Although some acid remains the reaction is concentrated to 
remove the methanol and partitioned betweoi ethyl acetate and saturated sodium carbonate 
solution. The organic phase is separated and washed with sodium carbonate until no acid 
remains by TLC analysis. The organic phase is dried and concentrated to provide the title 
compound as a low melting solid. 
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Example 62 

Methyl 5>r3-fQuinolin-2-vimethoxvVben2yloxv1-nicotinate 

To a solution of 5-hydroxy nicotinic acid methyl ester (200 mg, 1 .3 mmol) in DMF (3 mL) is 
5 added (50% sodium hydride emulsion (50 mg^ 1 .2 mmol) and this mixture is stiired 30 minutes. 
The free base of 2-(3-chloromethyl-phenoxymethyl)-quinoline hydrochloride (350 mg, L2 
nmiol, example 49) is prepard by partioning the material between ethyl ether and sodium 
bicarbonate and drying the orgamc phase with magnesium sulfate. A solution of this free base * 
DMF (2 mL) is added to the alcohol and this mixture is stirred at 25 ""C for 1 6 hours. The 
0 solvent is removed in vacuo, dichloromethane ( 1 0 mL) and water (5 mL) is added, and this 

Jiixture is acidified to pH6 with acetic acid. The organic layer is dried over magnesium sul&te 

•'■•-•'« ' .... 

and the solvent removed in vacuo. The residue is purified by flash chromatography (silica, 4% 
methanol in dichloromethane) to give the title compound. MS (ESI) 401 (M+H)* 

> Example 63 

Ethyl 4>be nzyloxv>2-hvdroxv-6-methyl-ben2oate 

To a solution of ethyl-2,4-dihydroxy-6-methyl benzoate (4.22 g, 22 mmol) in acetone (80 mL) is 
added potassium carbonate (3.0 g, 22 mmol) and benzyl bromide (2.6 mL, 22 mmol) and this 
mixture is heated under reflux overnight. The cooled reaction is diluted with ethyl acetate (1 00 
mL) and water (1 00 mL) and the organic layer washed with water (2 x 80 mL) and brine (2 x 80 
^ L). The organic layer is dried over magnesium sulfate and the solvent removed to provide the 
title compound without further purification, MS (EI) 286 (M)*. 

Example 63a 



Ethvl 2-h ydroxv-4methoxv-6-methvl-benzoate 

The title compound is prepared using essentially the same progedure used in example 63 except 
using iodomethane in place of benzyl bromide. 

Example 64 

Ethvl 4-benzv]oxv-2-methvl-6-r3-(auinolin-2-vlmethoxvVbenzvlQxv1-ben2Qate 
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10 



15 



To a solution of ethyl 4-ben2yloxy.2-hydroxy-6-methyl-ben2oate (5.1 g, 16 mmol, example 63) 
in DMF (1 00 mL), with 25 "C water bath cooling, is added 60% sodium hydride emulsion (1.3 
g, 32 mmol) over 2 minutes. This mixture is stirred 30 minutes with the cooling bath removed 
A solution of 3-(quinolin-2-ylmethoxy)-ben2yi chloride hydrochioride (5.1g. 16 mmol, example 
49), in DMF (55 mL) is added and the reaction heated at 60 "C for 6 hours. The solvent is 
removed in vacuo and the residue purified by flash chromatography (silica, 0.5 to 2% methanol 
in dichloroniethane) to'give the title compound. MS ;ESI) 534 (M+H)*. 

Example 64a 

, . ' ■ ■ ■■ • 

Ethyl 4-methoxv-2-m ethvl-6-f3-fquinolin-2-vlmethoxvVben2vloxvl-ben2oate 
The title compound is prepared using essentially the same procedure used in example 64 excq>t 
using ethyl 2-hydroxy-4methoxy-6-methyl-bai2»ate (example 63a) in place of ethyl 4- 
benzyloxy-2-hydroxy-6-methyl-benzoate. MS (ESI) 458 (M+H)*. 

Example 64b 



20 



25 



Ethyl 4-bei 



^-2-r3-f2-cyanomethoxy-3-m ethyl-ben2vloxy)-benzyloxy1-6-methyl-ben2oate 
The title compound is prepared using essentially the same procedure used in example 64 except 

using [2-(3-bromomethyl-phenoxymediyI)-6-roethyl-phenoxy>acetonitriIe (example 76) in place 
of 3-(quinolin-2-yhnethoxy>ben2yl chloride hydrochloride. 'H NMR (300 MHz, CDCI3) 5 7.30 
(m, 8H), 7.12 (m, IH), 7.06 (bs, IH), 6.99 (d, IH), 6.90 (dd, IH), 6.42 (s, 2H),-5.07 (s, 2H), 5.04 
(s. 2H), 5.02 (s. 2H), 4.71 (s. 2H). 4.33 (q, 2H), 2.39 (s, 3H), 2.30 (s. 3H), 1 .3 1 (t, 3H). MS (ESI) 
552 (M+H)\ 

Example 64c 



JO 



2-Methvl-6-f3-C1.3.3-trim ethvl-2-oxo-2.3-dihvdro-IH-indol-6-vloxymethvlVDhenoxvmethyn- 
phenoxy)-acetonitrile 

The title compound is prepared using essentially the same procedure used in example 64 except 
using [2-(3-bromomethyl-phenoxymetiiyI)-6-methyl-phenoxy]-acetonitrile (example 76) in place 
of 3-(quinolin-2-ylmethoxy)-ben2yl chloride hydrochloride and 6-hydroxy-l,3,3-trimethyl.l,3- 
dihydro-indol-2-one (example 80) in place of ethyl 4-ben2yloxy-2-hydroxy-6-methyl-ben2oate. 
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'H NMR (3.00 MHz. CDCI3) 5 7.32 (dd, 2H). 7.24 (s. IH), 7.M (m. 4H), 6.96 (dd, IH), 6.62 (dd, 
IH), 6.54 (d, IH). 5.10 (s, 2H). 5.06 (s, 2H). 4.72 (s. 2H). 3.18 (s. 3H), 2.39 (s; 3H). 1.34 (s, 6H). 
MS (ESI) 457 (M+H)*. 



Example 65 



Ethvl 2-hYdroxv-6-met hvl-4rf3-(Quinolin-2-vlmethoxvVbenrvloxv1-benz6aie ' - 

2,4-Dibydroxy-6-methyl-ben2oic acid ethyl ester (3 1 5 mg, 1.6 mmol) is combined with 2-(3- ' 

chIoromethyl-phenoxymethyI)-quinoline hydrochloride (0.51 g, 1.6 mmoli exampk 
tetrabutylammonium iodide (55 mg, 0.15 mmol) and potassium carbonate (0.48 g, 3.5 mmdl) in 
acetone (9 mL). The reaction is heated at reflux 48 h. The reaction is partitioned between ethyl 
acetate and saturated ammonium chloride. The organic phase is washed with brine, dried over 
magnesium sulfate, filtered and concentrated to yield the crude product ITiis material is purified 
by column chromatography (sUica, 3% ether in dichloromethane) to the title compound; m.p. 
1 27-1 28 »C. MS (ESI) 444 (M+H) r. 



Example 66 



4 i 



Ethyl 2-methoxv-6-methvl-4 -r3-(ouinoIin-2-vlmethoxv)-ben2vloxv1-ben2oate 
To a solution of etiiyl 2-hydroxy-6-mediyl-4-[3-(quinoIin-2-ylmetiioxy>ben2yloxy]-benzoate 
(150 mg, 0.34 mmol, example 65) in DMF (5 mL) is added sodium hydride (60%, 14 mg, 0.34 
>oI) and the reaction is stiired 20 min. lodomethape (0.03 mL, 0.5 mmol) is added and the 
reaction is heated at 50 "C for 7 h. The reaction is concentrated in vacuo and the residue is 
partioned between dichlorometiiane and aqueous ammonium chloride. The water layer is back- 
extracted with dichloromethane, the organic phases are combined, dried over magnesium sulfate, 
filtered and concentrated to yield crude product The residue is purified by column 
chromatography (silica. 1 0 to 20% ethyl acetate in hexanes to provide the title compound; MS 
(ESI) 458 (M+H)*. 

Example 66a 



Ethvl 2-ben2vloxv-6-methvl-4-f3-fauinolin.2-vlmethoxvVbenzvlnvv1-h»n7nat^ 



wo 00/64876 PCT/USOO/11490 

168 

* 

The title compound is prepared using essentially the same procedure used in example 66 except 
using benzyl bromide in place of iodomethane. MS (ESI) 534 (M+H) 

Example 67 

5 

4-Benzvloxv-2-methyI"6-r3*(quinolin-2-vlmethoxv)-ben2vloxy1-benzoic acid 
Ethyl 4-ben2yloxy-2-methyl-6-[3-(quinolin-2-ylmethoxy)-ben2yIoxy]-ben2oate (2.4 g, 4.5 ' 
mmole, example 64) is added to ethanol (50 ml) and ION sodium hydroxide (4.4 ml, 44 mmole) 
and refluxed for 8 hours. The solyent is removed in vacuo and the residue is dissolved in 

» 

1 0 dichloroniethane with a sniall amount of water and is acidified to pH6 with IN HCl. The organic 
layer is dried over MgS04 and the solvent removed in vacuo. The erode product is purified by 
column chroniatography (silica, 1% methanol in dichloromethane) to jxrovide the title compound. 
m.p. 146-149°C; 'H NMR (300 MHz, CD3OD) d 8.34 (d, IH). 8.04 (d, IH), 7.91 (d, IH), 7.78- 
7.70 (m, 2H), 7.61 (t, H), 7.37-7.20 (m, 7H), 7.05-6.91 (ffi, 2H), 6.51 (d. IH), 6.47 (d, IH), 535 

15 (s, 2H), 5.09 (s, 2H), 5.03 (s, 2H), 2.29 (s, 3H); MS (ESI) 506 (M+H)*. 

The following compounds are prepared using essentially the same procedure used in «cample 67 
except using the cited ester in place of ediyl 4-ben2yloxy-2-methyl-6-[3-(quinolin-2-ylmethoxy> 
ben^loxyj-benzoate. 

20 

Example 67a 

2-Methoxv-6-methvI-4-r3-(quinolin-2-ylmethoxy)-benzyloxv1-ben2oic acid 
'H NMR (300 MHz. CDCI3) 5 8.38 (d, IH), 8.03 (d. IH). 7.79 (d,H). 7.70-7.67 (m. 2H), 7.61 (t, 
25 H). 7.28 (t, IH), 7.14 (s, IH), 7.01 (t, 2H), 6J5 (t, 2H), 5.37 (s, 2H), 5.03 (s, 2H), 3.71 (s, 3H), 
2.26 (s, 3H); MS (ESI) 430 (M+H)*. Prepared &om ethyl 2-methoxy-6-methyl-4-[3-(quinolin- 
2-ylmethoxy)-benzyIoxy]-benzoate (example 66). 

Example 67b 

30 

2-Ben2vloxv-6-methvl-4-f3-(quinolin-2-vlmethoxv)-benzvloxy1-ben2oic acid 

125-127 "C; 'H NMR (300 MHz. CDCh) 5 8.18 (d, IH), 7.83 (d, IH), 7.74-7.55 (m, 3H), 7.40 

(s, 5H), 7.39-7.29 (m, IH), 7.09 (s, IH), 7.00 (m, 2H), 6.50 (s, 2H), 5.41 (s, 2H), 5.13 (s, 2H), 
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5.04 (s, 2H), 2.58 (s, 3H); MS (ESI) 506 (M+H)*. Prepared from ethyl 2-benzyloxy-6-methylr • : 
4-[3-(quinoIin-2-ylinethoxy)-benzylo)fy]-ben2oate (pxa^ 

Example 67c 

5 

4-Methoxv-2-methvl-6-r3-(quinolin-2-vlmethoxvVbenzvloxvl-ben2oicacid 
'H NMR (300 MHz, DMSO) 5 8.39 (d, IH), 8.02-7.96 (m, 2H), ,7.7?-7.74 (m, IH), 7.67-7.57 
(m. 2H), 7J 1-7,25 (m, IH), 7.16 (s, IH). 7,02-6,96 (m, 2H), 6.4? (s,.lH), 6.39 (s, IH), 534 (s, . 
2H), 5.09 (s, 2H), 3.71 (s, 2H), 220 (s, 3H); MS (ESI) 429 (M+H)*. Prepared fiom ethyl 4- 

0 methoxy-2-methyl-6-[3-(qumolin-2-yUnethoxy)-ben^loxy]-ben2oate (example 64d). 

Example 68 . ^ i . . 

1 . • ■< 

S*ethvI'2-chloromethyl pyridine . -s . 

> To a solution of 5-ethyl-2-methyl-pyridine- 1 -oxide (427 mg, 3.11 minol, example 45c) in . 

CH2CI2 (2 mL) is added a solution (0.2 mL) of phosphorous (v),tnchloride oxide (327 ^iL) in 

«'«».^ it-. '• •■ 

.CH2CI2 (2 mL). Added simultaneously the remaining phosphorous (v) trichloride oxide, solution 
and a solution of triethylamine (488 \xL) m CH2CI2 (2 mL) at such a rate as to maintain a reflux. 
After the addition is complete, let reaction mixture cool to 20 ®C and diluted with EtOAc. The 

1 organic layer is washed with saL NaHCOj soln., brine, dried over MgS04 and concentrated. The 
residue is purified by flash chromatography (silica, 1 0% ethyl acetate in dichloromethane) to 

. >o vide the title compound. MS (ESI) 156(M+H)^ . 

Example 69 

2-(S>Ethvl-PYridin-2>yl)-ethanol 

To a cooled solution (-lO^C) of diisopropylamine (2.31 mL, 16.5mL) in THF ( 45 mL) is added 
dropwise (2.5M) n-butyllithium (6.6 mL, 16.5 nunol), let stiriO min. then cooled to -78^C. To 
this mixture is added dropwise a solution of 5-ethyl-2-methylpyridine (1.98 mL, 15 mmol) in 
THF (3 mL) and let stir for I Omin at -78°C. To the reaction mixture is added parafonnaldehyde 
(1.13 g, 37-5 mmol), the cold bath removed and stirring continued for 1 hr. Quenched reaction 
with H2O, diluted with EtOAc and the organic layer washed with brine, dried over MgS04 and 
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concentrated. The residue is purified by flash chromatography (silica, 6.5% anunonia / 5% 
methanol / dichloromethane) to give the title compound as a pale yellow oil. MS (EI) 151 (M)*. 

Example 69a 

5 

2-quinolin-2-vl>ethanol 

The title compound is prepared using essentially the same procedure used in example 69 except 
using 2-methyl-quinoline in place of 5-ethyl-2-methylpyridine. MS (ESI) 1 74 (M+H)*. 

■ { ■ 

•• • . r • • * • • 

10 Example 70 : / - • 

Benzoic acid 3-f2-f5-ethvl'Pvridin-2-vIVethoxy1-phenyl ester 

To a solution of 2-(5-ethyl.pyridin-2-yl)-ethanol (480 mg, 3. 1 7 mmol, exanjple 69) in THF (10 
mL) is added resorcinol monobenzoate (630 mg, 2.94 mmol), triphenylphosphine (850 mg, 324 
15 mmol) and diethyl azodicarboxylate (510 fiL, 3.24 mmol). The resulting mixture is stirred for 1 

• • • • : . ■ . 

h then concentrated. The residue is purified by flash chromatography (silica, 35% ethyl acetate in 
hexane) to give the title coMpoiind as a yellow oil. MS (ESI) 348 (M+H)*. 

• - . • . ■ . . 

Example 70a 

20 . 
Benzoic acid 3-f2-Dvridin-2-vl-ethoxv>-phenyl ester 

The title compound is prepared using essentially the same procedure used in ocample 70 except 

using 2-(2-hydroxyethyl)pyridine in place of 2-(5-ethyl-pyridin-2-yl)-ethanol. MS (ESI) 320 
(M+H)*. 

25 

Example 71 

3-r2-(5-ethvl-pvridin-2-vn-ethoxv1-Dhenol 

To a solution of benzoic acid 3-[2-(5-ethyl-pyridin-2-yl)-ethoxy]-phenyl ester (493 mg, 1.42 
30 mmol, example 70) in 1 : 1 THF / CH3OH (5 mL) is added 1 ON NaOH soln; (0.5 mL) and water 
(50 }iL). The reaction mixture is stirred for 15 min then cooled to S^C, adjusted to pH 7 with 2N 
HCl soln. and diluted with EtOAc. The organic layer is washed sequentially with brine, sat 
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NaHCOa soln. then dried over MgS04 and concentrated. The residue is purified by several 
triturations with hexane to give the title compound as a crystalline solid. MS (ESI) 244 (M+H)^ 

Example 71a 

5 

3 -(2*pyridin*2-y l-ethoxv )"phcnol 

The title compound is prepared using essentially the sanie procedure used in example 71 except 
using benzoic acid 3-(2-pyridin-2-yl-ethoxy)-phenyl ester (example 70a) in place of 3-[2-(5- 
ethy l.pyridin-2-y I)-ethoxy ]-phenyl ester. MS (ESI) 2 1 6 (M+H)*, 

10 

.' Example 72. 
f3-(2"Methoxv-ethoxymethoxyVphenyn-methanol 

To a cooled suspension (C'C) of 60% NaH (660 mg, 16.5 mmol) in THF (35 mL) is added 
15 dropwise a solution of 3-hydroxybenzaldehyde (1.89 g, 15 mmol) in THF (15 mL) and the 
resulting mixture stirred for 20 min. To the mixture is added 2-methoxyethoxymethy] chloride 
(1 .88 mL, 1 6.5 mmol) and DMPU (5 mL), the cold bath removed and stirred foi; 1 hr. The 
reaction mixture is cooled to 0 -^C then slowly added 2M NaBH4 (in tiiglyme) (3.75 mL, 7.5 
mmol) and let stir for 1 hr. Slowly quenched with 2N HCl soln (3.9 mL) and diluted reaction 
0 mixture with ether. The organic layer is washed with brine, dried over MgS04 and concentrated. 
The residue is purified by flash chromatography (silica, 60% ethyl acetate in hexanes) to give the 
jitle compound as a pale yellow oil. MS (EI) 212 (M)*. 

Example 73 

5 

2"f3*f2-Methox v-ethoxvmethoxvVbenzvloxvmethyn«pyridine 

To a cooled solution (0**C) of [3-(2-methoxy-ethoxymethoxy)-phenyI]-methanol (212 mg, 1 
mmol, example 72) in THF (3 mL) is added 60% NaH (80 mg, 2 mmol) and the mixture stirred 
1 0 min. Added 2-picolyl chloride hydrochloride (164 mg, 1 mmol) and DMPU (0.8 mL), 
removed cold bath and let reaction mixture stir for 2 hrs. Quenched reaction with sat NH4CI 
soln. and diluted with EtOAc. The organic layer is washed with brine, dried over MgS04 and 
concentrated. The residue is purified by flash chromatography (silica, 70% ethyl acetate in 
hexanes) to give the title compound as a pale yellow oil. MS (ESI) 304 (M+H)". 
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The following compounds are prepared using essentially the same procedure used in example 73 
except using the cited halide in place of 2-picoly 1 chloride hydrochloride. 

5 Example 73a 

2-r3-f2-Methoxv-ethoxvmethoxvVbenzvloxvmethvn-quinoline 

MS (ESI) 354 (M+H)* Prepared from 2-(chloromethyI)quinoIinc hydrochloride. 

10 Example 73 b 

. )) 

4-Chloro«2«r3-f2-methoxy-ethoxymethoxv)-ben2yloxvmethylVquinoline 

MS (ESI) 388 (M+H)*. Prepared from 2-chloromethyl-4-chloroquinoline (example 46). 

IS Example 73c 

6*Methoxv-2-r3-(2>methoxv-ethoxymethoxy)-benzy]oxymethyn-quinoline 

■ • 

MS (ESI) 384 (M+H)*. Prepared from 2-chloromethyI-6-methoxyquinoIine (example 46b). 
20 Example 74 

3-(Pyridin-2>ylmethoxymethyn-phenol { ] 

To a solution of 2-[3-(2-methoxy-ethoxymethoxy)-benzyloxymethyl]-pyridine (171 mg, 0.56 
mmol, example 73) in CH3OH (1.9 mL) is added p-toluenesulfonic acid monohydrate (148 mg, 
25 0.78 mmol). The mixture is heated to 60°C and stirred for 1 .5 hrs, then cooled to room 

temperature and diluted with EtOAc. The organic layer is washed with sat NaHC03, brine, then 
dried over MgS04 and concentrated to give the title compound as a white crystalline solid. MS 
(ESI)216(M+H)^ 

30 The following compounds are prepared using essentially the same procedure used in example 74 
except using the cited MEM ether in place of 2-[3-(2-methoxy-ethoxymethoxy)- 
benzyloxymethylj-pyridine. 

Example 74a 



5 
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3'(Ouinolin-2«vlmethoxYmethvI)-phenol 

MS (ESI) 266 (M+H)"". Prepared from 2-[3-(2-methoxy-ethoxymelhoxy)-beiizyloxymethyl]. 
quinoline (example 73a). 

Example 74b 



3>(4>Chloro-quinolin-2-vlmethoxvmethylVphenol 

, . ■ • • . »■ ■ . . ■ I • . , 

MS (ESI) 300 (M+H)*. Prepared from 4-chloro-2-[3-(2-methpxy-ethoxymethoxy)- 
10 benzyloxymethylj-quinoline (example 73 b), 



Example 74c 

3-(6"Methoxv-quinolin-2-vlmethoxvmethvl)-phen 

15 MS (ESI) 296 (M+H)*. Prepared from 6-methoxy-2-[3-(2-methoxy-ethoxymethoxy)- 
benzyloxymethylj-quinoline (example 73c). 

Example 75 

-0 r2-0-Hvdr oxvmethvl-phenoxvmethvlV6-methvl-phenoxv1-aceto^^ 

To a solution of 3 -hydroxy ben^l alcohol (202 mg, 1 .63 rmnol) in DMF (5.4 mL) is added 
.' J^iCOi (247 mg, 1 .79 mmol) and (2-bromomethyl-6-methyl-phenoxy)-acetonitrile (430 mg, 1.79 
mmol, example 24). Heated resulting mixture to 60''C and stirred for 3 hrs then cooled to room 
temp and diluted with ether. Washed organic layer with water, brine, dried over MgS04 and 

5 concentrated. The residue is purified by flash chromatography (silica, 30% ethyl acetate in 
hexanes) to give the title compound. MS (EI) 283 (M)*. 

Example 76 

^ f2-(3-Brom omethvl-Dhenoxvmethvl)-6-methvl-phenoxv1-acetonitrile 

To a solution of [2-(3-hydroxymethyI-phenoxymethyI)-6-methyl-phenoxy]-acetonitrile (230 mg, 
0.81 mmol, example 75) in THF (3 mL) is added PhjP (233 mg, 0.89 mmol) and stirred until 
homogeneous. Cooled solution to 0°C then added portionwise NBS (151 rag, 0.85 mmol) and let 
slir 45 min. Concentrated reaction mixture under reduced pressure. The residue is purified by 
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flash chromatography (silica, 40% CH2CI2 in hexanes) to give the Utle compound as a white 
crystalline solid. MS (EI) 345, 347 (M)*, Br pattern. 

Example 77 

5 

6-Methox v-3 -methyl- 1 .3 -dihvdro-indol-2-one 

To a cooled solution (-78''C) of 6-medioxy-l,3-dihydro-indol-2-one (840 mg, 5.2 mmol. See 
Quallich, Synthesis 1993, 51-53) in THF (20 mL) is added dropwise TMEDA (1.57 mL, 10.4 
mL) followed by dropwise addition of 2.5M n-BuLi (4.16 mL, 10.4 mmol). The mixture is 
1 0 allowed to stir for 1 5 min then wanned to -25*C. lodomethane (405)iL, 6.5 mmol) is added 
dropwise and stiiied for 20 min. The reaction is quenched with sat NH4CI soln, wanned to room 
temp and diluted with EtOAc. Washed organic layer with sat NH4CI soln. brine, dried over 
MgS04 and concentrated. The residue is purified by flash clm>matography (silica, 45% ethyl 
acetate in hexanes) to give the title compound. MS (ESI) 1 78 (M+H)*. 

15 

Example 78 

6-Methoxv-3.3-dimedivl-I.3-dihvdro-indol-2-one 

To a cooled solution (-78'C) of 6-metfaoxy-3-methyI-l,3-dihydro-indol-2-one (679 mg, 3.83 
20 mmol, example 77) in THF (13 mL) is added TMEDA (1.16 mL, 7.6.6 mmol) followed by 

dropwise addition of 2.5M n-BuLi (3.06 mL, 7.66 mmol). The mixture is stirred 15 min then 

wanned to -25*C. lodomethane (275nL, 4.40 mmol) is added dropwise and stined for 30 min. 

Reaction is quenched with sat NH4CI soln, wanned to room temp and diluted with EtOAc. 

Washed organic layer vwth sat NH4CI soln, brine, dried over MgS04 and concentrated. The 
25 residue is purified by flash chromatography (silica, 35% ethyl acetate in hexanes) to give the tide 

compound as a white crystalline solid. MS (ESI) 1 92 (M+H)*. 

Example 79 

30 6-Methoxv- 1 .3.3-trimethvl- 1 .3-dihvdro-indol-2-one 

To a cooled solution (-5**-0''C) of 6-metiioxy-3 ,3-dimethyl- 1 ,3-dihydro-indoI-2-one (600 mg, 
3.14 mmol, example 78) in THF (10.5 mL) is added 60% NaH (132 mg, 3.30 mmol) and is 
stirred for 1 5 min. lodomethane (2 1 5 fiL, 3.45 mmol) is added to the reaction mixture and stiired 
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for 2 hrs. Quenched reaction with sat NH4CI soln and diluted with EtOAc. Washed organic layer 
with sat NH4CI soln, brine, dried over MgS04 and concentrated. The residue is purified by flash 
chroniatography (silica, 30% ethyl acetate in hexanes) to give the title compound as a white 
crystalline solid. MS (ESI) 206 <M+H)*. 

5 

Exaunple SO 

6-Hvdroxv- 1 .3 .3-trimethvl- 1 .3-dihydro-indol-2-one 

To a solution of 6-methoxy-l,3,3-trimethyl-l,3-dihydro-indol-2-one (601 mg, 2.93 mmol, 

. ' • • ■ " • ■ ■ * 

10 example 79) in acetic acid (880 uL) is added hydrobromic acid (48% in H2O) (8.8 mL). ITie 
resulting solution is heated to reflux (1 05**-l 1 O^C), stirred 2 hrs, then cooled to ropin temp and 
concentrated under reduced pressure. The residue is dissolved in EtOAc and the organic layer 
washed with water, brine, dried over MgS04 and concentrated The residue is purified by 
triturating with a small volume of ether to give the title compound as an off white solid. MS 

5 (ESI) 192(M+H)*. 

.Example 8 1 

2>r3-(2*Methoxv"ethoxvmethoxy)»benzvloxv]-quinoline 

0 To a suspension of 60% NaH (44 mg, I.l mmol) in DMSO (2 mL) is added dropwise a solution 
of [3-(2-methoxy-ethoxymethoxy)-phenyl]-methanol (212 mg, 1.0 mmol, example 72) in DMSO 
;1 mL). Let stir 20 min. then added 2-chloroquinoline (1 80 mg, 1 . 1 mmol) and heated to 1 00 **C 
for 1 hr. Cooled reaction mixture to room temp, and diluted with EtOAc. The organic layer is 
washed vAth sat. NH4CI sohi., brine, dried over MgS04 and concentrated. The residue is purified 

» by flash chromatography (silica, 25% ethyl acetate in hexanes) to give the title compound as a 
coloriess oil. MS (ESI) 340 (M+H)''. 

Example 82 

Isobutvl 2>r3-(methoxy)-phenvlsulfanvlmethvn'6-methvl-benzoate 

A ION solution of sodium hydroxide (0.32 mL, 3.2 mmol) is added slowly to a solution of 3- 
methoxybenzenethiol (0.42 g^ 3.0 mmol) in isobutanol (2 mL) followed by a solution of isobutyl 
2-bromomethyl-6-methyl-benzoate (0.96 g, 3.3 mmol, example 2) in isobutanol (2 mL). The 
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reaction is allowed to stir 15 min and is then partitioned between ethyl acetate and dilute aqueous 
HCl. The organic phase is washed with water, dried over magnesium sulfate, concentrated and 
purified by column chromatography (silica, 40% dichloromethane in hexanes) to provide the title 
compound. MS (EI) 344 (M)* - 

5 

Example 83 

Isobutvl 2'r3-fhvdroxvVphenvlsulfanylmethvn-6>methvl-bcnzoate 
Boron tribromide (1.3 mL, 1 .0 M in dichloromethane, 1 3 mmol) is added to a solution of 
1 0 isobuty 1 2-[3<niethbxy)-pheny Isulfalhy lmethyl>6-inethy 1-bienzba ( 1 94 mg, 0.56 mmol, 
example 82) in dichloromethane (3 mL) at 0 and then the reaction is stirred at room 
temperature 3h. The reaction is then partitioned between sodium bicarbonate solution and ethyl 
acetate. The organic phase is dried over magnesium sulfate, concentrated and purified by 
column chromatography (silica, 15 % ethyl acetate in hexanes) to provide the tide compound 
15 MS (EI) 330 (M)^ 

Example 84 

Isobutvl 2- methvl-6-r3-(quinolin-2-vlmethoxv)-phenvIsulfanvlmethvn-benzoate 
20 The free base of 2-(chloromethyl)qmnoline hydrochloride (148 mg, 0.69 nmiol) is prepard by 
partioning die material between etiiyl ether and sodium bicarbonate and drying the organic phase 
with magnesium sulfate. This material is tiien dissolved witii isobutyl i2-[3-(hydroxy> 
phenylsulfanylmethyl]-6-methyl-ben2oale (220 mg, 0.67 mmol, example 83) in DMF (2 mL) at 
0 and sodium hydride (60%, 27 mg 0.67 mmol) is added. The reaction is allowed to stir 16 h 
25 and is then partitioned between etiiyl acetate and water. The organic phase is washed with water 
(3X), dried over magnesium sulfate, concentrated and purified by column chromatography 
(silica, 10% ethyl acetate in hexanes) to provide tiie titie compound. *H NMR (300 MHz, CDCI3) 
6 8.19 (d, IH), 8.08 (d, IH), 7.83 (d, IH), 7.74 (t, IH), 7.63 (d, IH), 7.55 (t, IH), 7.18-7.07 (m, 
4H), 6.99 (d, IH), 6.89 (d, IH), 6.82 (dd, IH), 5.33 (s, 2H), 4.18 (s, 2H), 4.10 (d, 2H), 2.36 (s, 
30 3H), 2.07-2.01 (m, IH), 0.98 (d, 6H); MS (ESI) 472 (M+H)^ 

Example 85 
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Isobutvl 2-methvI-643-(quinolin"2-vlrnethoxy>phenvlsulfinvlmethyl]»ben2oate 
m-Chloroperbenzoic acid (<86%, 34 mg, 0. 1 7 mmol) is added to a solution of isobutyl 2-inethyl- 
6-[3-(quinolin-2-yImethoxy>phenylsulfanylmethyl]-ben2oate (80 mg, 0.17 mmol, example 84) 
in dichloromethane (1 mL) and the reaction is stirred overnight The reaction is partitioned • 
5 between ethyl acetate and sodium bicarbonate and the organic phase is washed with additional 
bicarbonate soli^tion, dried over magnesitmi sulfate, concentrated and purified by column 
chromatography (silica, 40 % ethyl acetate in hexanes} to provide the title compound. MS (ESI) 
488 (M+H)*. 

D Example 86 

Isobutyl 2-methvl-6-r3-(quinolin-2-ylmethoxv)-phenvlsulfonvhnethvl]-ben2oate 
m-Chloroperbenzoic acid (<86%, 62 mg, 0.31 mmol) is added to a solution of isobutyl 2-methvI. 
6-[3-(quinolin-2-ylmethoxy)-phenylsulfanyIme%^ (73 mg, 0,16 mmol, example 85) 

J in dichloromethane (1 mL) and the reaction is stirred ovemight The reaction is partitioned 
between ethyl acetate and sodium bicarbonate and the organic phase is washed with additional 
bicarbonate solution, dried over magnesium sulfate, concentrated and purified by column 
chromatography (silica, 30 % ethyl acetate in hexanes) to provide the title compound. MS (ESI) 
504(1^1+11)* 

* . » »^ • ; * 

• » ■*.■■■ * 

Example 87 

> • ■ ■ ■ ' ■ « I 

> 

/ 

(l-Quiiiolin-2-Ylmet hvl-lH-imida2ol-4-vl)-methanol and f3-quinolin-2-vlmethvl-3H-imidazol-4- 
ylVmethanol 

2-Chloromethyl-quinoline hydrochloride (2^4 g, 10.5 mmol), 4-(hydroxymethyI)-imidazole 
hydrochloride (1.35 g, 10 mmol) and K2CO3 (42 g, 30 mmol) are dissolved/suspended in anhyd. 
DMF (20 mL) and heated to 1 00 .°C ,with rapid stirring ovemighL The reaction is cooled to r.L 
and poured into water (400 mL) and extracted with chloroform (3 x 150 mL). The organic 
fractions are pooled and washed with brine (2 x 200 mL), dried over MgS04, filtered and 
reduced under vacuum to an oil. The crude material is purified by flash chromatography (silica, 
5% methanol in dichloromethane) to give (3-quinoIin-2-ylmethyl-3H-imida2ol-4-yl)-methanol 
and (1 -quinoIin-2-ylmethyl-lH-imida2ol-4-yl)-methanol in a 2:3 ratio. The identity of each 
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regioisomer was detennined by NMR NOE experiments. MS (ESI) 240 (M+H) found for bbth 

• ' • . ! " • 1 • *< «' . ■ • ' ■ 

regioisomersi 

Example 88- ■ ' . 

Isobutvl 2-methvl"6-( 1 -quinolin-2'Vlmethyi-lH'imidazol"4>ylmethoxm 
(l-Quin6lin-2-ylmethyl-lH4midazol-4-yl)-met^ (350 mg,- 1 .46 mmol, example 87) is ' 
dissolved in 20% DMPU in THF (5 mL) and cooled to 0 ^C. Sodium hydride (60%, 60 mg, 1.50 
mmol) is added portionwise, and the contents stirred for 1 5 min. Isobutyl 2-bromomethyl-6- 
methyl-benzoate (57%, 730 mg, 1 .46 mmol, example 2) is added, the reaction is allowed to coine 
to r.t and stiired ovemight. The contents are poured into water (200 mL) and extracted with 
dichloromethane (3 x 75 inL).- The organic i&actiohs are pooled and washed with brine (3 x 1 00 
mL), dried over MgStM,' filtered and reduced under vacuum to an oiL The crude material is 
purified by flash chromatogr^hy (silica, 3% methanol in dichloromethane) to give the title 
compound. MS (ESI) 443 (M+H)*. 

. -4- . ■ • : , •■■ • ■ • . ■ . = : , . ■ -J . . • . - ^ • 

. . . - / « I • - ; 1 ■ . • • 

Example 88a - ' ' 

Isobutyl 2>methyl-6-r3-quinolin-2-ylmethyl--3H-imidazoM-Ylmethoxymethyl)'ben2oate 
The title compoimd is prepared using essentially the same procedure used in example 88 except 
using (3-quinolin-2-ylmethyl-3H-imida2ol-4-yl>methanol in place of (l-quinolin-2-yhnethyl- 
IH-imida20l-4-yl)-methanoL MS (ESI) 443 (M+H)*. . 

Example 89 

2-Methvl-6-(l -quinoIin-2-ylmethvM H-imidazoM-ylmethoxvmethvD-benzoic acid 
Isobutyl 2-methyl-6-( 1 -quinolin-2-yImethyl- 1 H-imida2ol-4-y hnethoxymethy l)-ben2oate (300 
mg, 0.68 mmol, example 88) is dissolved in ethahol (5 mL). ION NaOH (680 \iL, 6.8 mmol) is 
added and the contents heated to 90 ovemight. The reaction is cooled to r.L, 2 N HCl (3.4 
mL, 6.8 mmol) is added and the pH adjusted to ~ 5 - 7. The contents are poured into water (100 
mL) and extracted with chloroform (3 x 75 mL). The organic fractions are pooled, washed with 
brine (3 x 100 mL), dried over MgS04, filtered and reduced under vacuum to an oil. The crude 
material is purified by HPLC (C-1 8, 25-50% acetonittile in water over 15 min.) to give the title 
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compound as the TFA salt. 'H NMR (300 MHz, CDCI3) 5 8.93 (s, IH), 83 1 (d, IH), 8.07 (d, 
IH), 7.86 (d, IH), 7.78 (t, IH), 7.63..(t, IH), 7.51 (d, IH), 7.44 (s, IH), 7.17-7.12 (m, IH), 7.06- 
7.01 (m, 2H), 5.64.(5, 2H), 4.66 (s, 2H), 4.48 (s, 2H), 2.29 (s, 3H). MS (ESI) 388 (M+H)*. 

. * ' 

5 Example 89a ^ 

- . . . ■ * I - ■ • 

2-Methvl*6"n-quinoliD-2«vlmethyl'3H-imida2ol-4-ylmethoxvmethvl)>ben2oic acid 
The title compound is prepared using essentially the same procedure used in example 89 except 
using isobutyl 2-methyl-6-(3-quinolin-2-ylmethyl-3H-imidazol-4-yImethoxymethyl)-benzoate in 
1,0 place of isobutyl 2-methyl-6-( 1 -quinolin-2-ylmethyl- 1 H-imidazol-4-ylmethoxymetbyl)-benzoate. 
'H NMR (300 MHz, CDCI3) 5 8.95 (s, IH), 8.27 (d, IH), 8.05 (d,. IH), 7.82-7.76 (m. 2H), 7.64- 
7.59 (m, IH), 7.46 (s, IH), 7.38 (d, IH), 7.10t6.99 (m, 2H), 6.92 (d, IH), 5.91 (s, 2H), 4.52 (s, 
2H), f 49,Xs,2H). 223. (s,JH). MS (ESI) 388 (M+^^^ 

. ■• ... 

... . • 1 ■ 

5 Example 90 

2-r3-(l H-IndolO-vlmethylVphenoxymethyll-quinoIine 

Indole (230 mg» 2.0 nunol) is dissolved in tetrahydrofuran (3 mL) and ethylmagnesium bromide 
(1 M, 2.0 mL, 2.0 mmol) is added and the reaction is heated for 2 h at 65 "C. The free base of 2- 

0 (3-chloromethyl-phenoxymethy I)-quinoline hydrochloride (400 mg, 1 .2 mmol, example 49) is 
Drepard by partioning the material between ethyl ether and sodium bicarbonate and drying the 
drgamc phase with magnesium sulfate. This free base is dissolved in tetrahydrofuran (2 mL) and 
is added to the cooled indole/Grignard solution, along with catalytic tetrabutylammoniimi iodide. 
This mixture is heated 6 h at 65 **C. The reaction is then cooled and partitioned between ethyl 

) ether and ammonium chloride. The organic phase is washed with brine, dried over magnesium 
sulfate, concentrated and purified by column chromatography (silica, dichloromethane) to yield 
the title compound. MS (ESI) 365 (M+H)*. 

Example 9 1 

l3-f3-fQuinolin-2-vlmethoxv)-benzvn-indol-l-vl)-aceticacid 

Sodium hydride (60%, 22 mg, 0.55 mmol) is added to a solution of 2-[3-(lH-indol-3-ylmethyl)- 
phenoxymethylj-quinoline (90 mg, 0.25 mmol, example 90) in DMF (2.5 mL). After stirring 5 
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minutes ethyl brompacetate (0.1 mL, 0.9 mmol) is added and the reaction is allowed to stir 2h. 
The reaction is partitioned between ethyl acetate and ammonium chloride and the bi-ganic phase 
is washed.with water. < The organic phase is dried over magnesium sulfate, concentrated and then 
the solid is titurated with ethyl-ether and ethyl acetate to provide the title compound as a solid, 
m.p. 151-159 »C; 'H NMR (300 MHz, CDCI3) 5 8.20 (t, 2H), 7.83-7.80 (m, IH). 7.77^71 (m, 
IH). 7.67 (d, IH). 7.61-7.53 (m, IH). 7.45-7.42 (m, IH), 7.29-7.14 (m. 3H), 7.05-6.99 (m, 2H), 
6.94 (s, IH), 6.85 (m, 2H). 5.16 (s, 2H), 4.84(s, 2H), 4^1 1 (s. 2H); MS'iESi)-i423 (M+H)*.' 



Exjample 92; . ' ■ ■"'"'^'^ 
Ethyl f 2>fonn vl>6-meth vl-2«pherioxv Vacetate 

Ethyl brompacetate (4.5 mL, 40 mmol). 2-hydroxy-3-methyl-ben2aldehyde (5 g, 37 mmbl and 
potassium carbonate (8. 1 g, 59 mmol) are combined in adetone (60 mL) and refluxed overnight 
The reaction is filtered and the solvent removed from the filtrate mider reduced pressure to give 
15 the title compound. MS (GC-MS) 222 (M)* 



.Example 93 



Ethyl 7-methvl-ben2ofuran-2-carboxylate 
20 Sodium (0.52 g, 23 mmpi) is dissolved in ethanol (60 mL) and to this is added ethyl (2-fomiyi- 
6.methyl-2.phenoxy)-acetate (5 g, 23 mmol, example 92). This mixture is refluxed for 3 hours 
and the solvent is removed in vacuo. The residue is dissolved in dichloromethane/water and 
acidified with IN HCL The organic layer is washed with water and brine and then dried over 
magnesium sulfate and the solvent removed ui vacuo. The residue is purified by flash 
25 chromatography (silica, 1% methanol in dichloromethane) to give the title compound. MS (GC- 
H)176(M)+. 

Example 94 

30 Ethyl 7-bromomethvl-ben2ofuraj)'2>carboxv]ate 

Ethyl 7-methyl-ben2ofiiran-2-carboxylate (0.5 g, 2A mmol, example 93), N-bromosuccinimde 
(0.48 g, 2.7 mmol) and benzoyl peroxide (0.06 g, 2.4 mmol) are combined in carbon 
tetrachloride (10 mL) and heated in an oil bath at 90^C overnight. The reaction is filtered and the 
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filtrate solvent is removed in vacuo. The residue is purified byflash chromatography (silica, 5% 
to 10% ethyl acetate in hexanes) to give the title compound. MS (GC-EI) 360, 362 (M*, Br 
pattern). 

5 Example 95 

. . . ....... 

Ethyl 2-methvl-6-trifluoromethanesulfonyloxy benzoate 

Ethyl 6-methylsalicylate (2.5 g, 14 mmol. See, Hauser, Frank M., Synthesis 1980, 10, 814-15) is 
dissolved in THF (20 mL) under nitrogen ahd cooled in an ice bath. Sodium hydride (60%, 0.56 

0 g, 14 mmol) is added and the mixture is stirred 15 minutes. Then DMPU (020 mL) and N- 
phenylrtrifluoromethanesulfonimde (5.0 g, 14 mmol) are added and the reiaction is stirred with 
cooling for 2 hours. The solvent is removed in vacuo and ether is added and the organics are 
v^ashed with water, then dried over magnesiimi sul&te and concentrated under reduced pressure. 
The residue is purified by flash chromatography (silica, dichloromethane) to give the title 

5 compoimd. . 

Example 96 • 

, : , ... - .... ^ .... . : 

, ♦ . . I, » . - ■ 

3-f2"methoxy-ethoxvmethoxy)'-phenyliodide 
) To a suspension of 60% sodium hydride (1 .76 g, 44 mmol) in THF (10 mL), cooled to O'^C, is 
added 3-iodophenol (8.8 g, 40 mmol) and methoxyethoxymethyl chloride (5 mL, 44 mmol) in 
. ^ HF (50 mL). Then DMPU (10 mL) is added, the cooling bath is removed and the reaction is 
stirred for an hour. The reaction is diluted with ether, washed with water and brine and the 
organic layer dried over magnesium sul&te. The solvent is removed in vacuo to give the title 
compound. 

Example 97 

f3-(2-Methoxv-ethoxvmethoxy)-phenvlethvnYn-trimethvl silane 
3-(2-Methoxy-ethoxymcthoxy)-phenyhodide (12.1 g, 39 mmol, 96) and 

tetrakis(triphenyiphosphine)paIladium (1.2 g» 1.0 mmol) and cuprous iodide (0.096 g, 0.5 mmol) are 
dissolved in THF (120 mL) and to this is added piperidine (12 mL) and (trimethylsilyl)acetyJene (8 mL, 
57 mmol). This mixture is degassed and is then stirred for 2 hours. The reaction is then diluted with ether 
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and washed t>yice with water and brine and the organic layer dried over magnesiurh sulfate. The solvent is 
removed m to give the title compound. MS (EI) 206 (M) . 



Example 98 



10 



15 



20 



Ethvl-2>r3-(2-methoxv-ethoxvmethoxv)-phenvlethvnvl1-6>methvl-benzoate 



25 



...»•-•■ 

[3-(2.Medipxy-ethox]^ethoxy>phaiyleth>Tiyl]-trimeth^^ siiane (0;57 g. 2 mmol. example 97) 
and 1.0 M tptrabutylammpmi^ inL, 2..imnoI) are added to,TEff (10. mL) and acrt^^ 

acid (0.13 g, 2^inmol)i is added and tliis^mixture is stirrwi at 20»C, under nitrogen. After 15 
minutes, the solveitf'is reinoved in vacuo arid the residue is azeptroped with benzene and purified 
by flash chromatp^phy (sHica, 20% ethyl acetate. 30% dichloromethane in hexanes) to give 1- 
ethynyl.3-<2-methpxy-ethoxyin^ (0.28 g. 1 .4 rnmol) which is dissolved in THF (8 

mL), cooled to -WC, under nitrog€« an^ to this.splution is added 2;5M n-butyl lithium (0.56 
mL. 1 .4 nunol) dropwise over 30 seconds. After Stirling for 1 5 mmutes, 1 .OM zinc chloride in 
ether (1 .4 mL. 1 .4 nunol) is added dropwise over 30 seconds and this mixture is stirred for 30 
minutes. Bis-(dibenzylideneacetone) palladium (0.04 g, 0.07 mmol) and bis (diphenyl 
phosphino) ferrocene (0.04 g. 0.07 mmol) is added and to this mixture is added ethyl-2-methyl- 
6.trifluoromethanesulfonyloxy benzoate (0.44 g. 1.4 mmol, 95) in-THF (2 mL): the cooling bath 
is removed and the reaction allowed to warm to room temperature. Then the i^eaction rhixture is 
heated in an oil bath at 65"»C ovemighL The reaction is then diluted with ethyl acetate (50 mL), 
washed with saturated ammonium chloride and brine and then dried over magnesium sulfate. 
The solvent is removed in vacuo and the residue purified by flash chromatography (silica. 10% 
ethyl acetate. 25% dichloromethane in hexanes) to give the tide compound. MS (ESI) 369 
(M+H)*. 



Example 99 

4 

• r 

3-Methvl-4-oxo-3.4-dihvdro-Quinazolin-2-vn-met favl chloride. 
30 To a suspension of isatoic anhydride (1.63g. 10 mmol) in dioxane (40 mL) is added 
methylamine solution (5 mL, 2M in THF). The resulting solution is stirred for Ih then 
concentrated under vacuum. The residue is taken up in toluene (30 mL) then pyridine (5.5 mL) is 
added followed by a solution of chloroacetyl chloride (2.7 mL, 34 mmol) in toluene (15 mL). 
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The resulting mixture is stirred for 1 5 h. The solid product is filtered, washed vsdth water, then > 
dried under vacuum to give 2. Ig of a tan solid. A portion of this product (452 mg, 2 mmol) is 
suspended m benzene (10 mL) then /7-toIuene sulphonic acid monohydrate (394 mg, 2 mmol) is 
added. This mixture is wamiedio 70 and stirred at this temperature for 1 0 h. The mixture is 
5 then cooled to ropm temperature and the benzene solution decanted. The residual solid is nuxed 
with sodium bicarbonate solution (sat) and this mixture is extracted with ethyl acetate / 
methanol / dichloromethane. The combined extracts are washed with brine, dried over MgS04 
and concentrated to give the titie compound as a tan solid. 'H NMR (300 MHz, CDCI3): 6 S2i 
(d, IH), 7.75 (t, IH), 7.67 (d, IH), 7.51 (t, IH), 4.62 (s, 3H), 3.76 (s, 3H). 

% 

\ 

Example 100 

•■ . ' ^ .■ / • ..... 

W • • • t i 

3-f2"HYdroxvmethvl-3-methyl>benzvloxvVphenol 

To a cooled (0 **C) solution of methyl 2-methyl-6-[(3-hydroxy-phenoxy)-methyl}-benzoate (220 
5 mg, 0.76 mmol, example 5) in THE (2 mL) is added lithium aluminum hydride solution (1 .5 mL, 
IM in THF). The resulting solution is stined for 1 0 min then warmed to room temperature, and 
stirred for 40 min. This solution is then cooled to 0 °C and water (75 mL) added, dropwise, 
followed by sodium hydroxide solution (75 mL, 5N) and water (75 mL). The resulting ' 
suspension is diluted with ether, filtered through celite and the solid washed thoroughly with 
) methanol (until the solid is free of product by TLC analysis). The combined filtrates are 

concentrated under vacuum to give the titie compound as a white solid. MS (EI) 244 (M)* 

"1 

Example 101 

• 2-r3-f2-Hy droxvmethv]-3>methvI-benzyloxvVphenoxvmethynO-methylOH-quinazolin-^ 
To a solution of 3-(2-hydroxymethyl-3-methyl-benzyIoxy)-phenol (87 mg, 0.38 mmol, example 
100) and (3-methyl-4-oxo-3.4-dihydro-quinazoIin-2-yI>methyl chloride (94 mg, 0.45 mmol, 
example 99) in DMF (1 mL) is added powdered K2CO3 (78 mg, 0.5 mmol). The resulting 
mixture is wanned to 60 °C and stirred at tiiis temperature for 5h. This mixture is cooled to room 
temperature, diluted with ethyl acetate, washed with water and brine, dried over MgS04 and 
concentrated. The residue is purified by flash chromatography (silica, 40% ethyl acetate / 30% 
dichloromethane in hexanes ) to give the title compound as a foam. MS (ESI) 417 (M+H)*. 
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Example 101a 



^2-r3-(5"Cvcloburyl-f 1 .2.41oxadiazol-3-ylmethoxvVphenoxvmethYl1>6>methvl>phenYl }» 

methanol i/ - ' 
•■■^^^^^—•■^w .... 

5 The title compound is prepared using essentially the same procedure used in example 1 0 1 except 
usbg 3-chloromethyl-5-cyclobutyl-[l,2,4)oxadiazole in place of (3-methyl-4-oxo-3,4-dihydr6- 
quinazolin-2Tyl)-methyl chloride. MS (ESI) 381 (M+H)* 



10 Example 102 



15 



20 



2-Methvl-6-f3-(3-methvl-4-oxo-3.4-dihvdro-quinazolin-2-vlmethoxv)-phenoxvmethvIl- 

To a cooled (r78 'C) solution of oxalyl chloride (2.5 mL, 1.75 M in CH2CI2) is added, diopwise, 
DMSO ( 80 mL). Qn complete addition, a solution of 2-[3-(2-hydr6xymethyl-3-niethyl- 
ben2yloxy>plienoxymethyl]-3-methyW mg; 0.28 mmol, example 101) 

in dicfxioromethane (1 mL) is added drop wise. This solution is stirred for 5 min then 
triethylamine (276 mL, 2nmioI) is added in one portion. The cold bath is removed and stirring 
continued for 1 0 niin. The rnixture is then diluted with ethyl acetate, washed with wa^ and 
brine, dried over MgS04 and concentrated to give the title compound as a solid. MS (ESI) 415 
(M+H)*. 



25 



30 



Example 102a 

2-r3-r5- CvclobutvI-ri^,41oxadiazol-3-vlmethoxv)'Phenoxvmethvn-6'methyl-ben2aldehvde 
The title compound is prepared using essentially the same procedure used in example 102 except 

using {2-[3-(5-cycIobutyI-[l,2,4]oxadia2olO-ylmethoxy)-phenoxymethyl]-6-methyl-pheny0 
methanol (example 1 0 1 a) in place of 2-[3-(2-hydroxymethyl-3-methyl-ben2yloxy)- 
phenoxymethyI]-3-methyl-3H-quina2olin-4-one. MS (ESI) 379 (M+H)*. 

Example 103 . 



2-Methyl- 6>r3-r3-methyl-4-oxo-3.4>dihvdro-quina2olin-2-ylmethoxy)'phenoxymeihylVbenzoic 
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To a suspension of 2-methyI-6-[3K3-methyl-4-oxoO,4-dihydrosjuma2olm-2-yIniethoxy)- 
phenoxymethylj-benzaJdehyde (120 mg, 0.28 mmol, example 102) in /-butanol (1.5 mL) is 
added iso-butene. (0.5 mL) followed by NaClOj (220 mg. tech.grade 1 .6 mmol) in water (1 .5 
mL) and NaHaPO^-HzQ (220 mg, 1 .6 mmol) in water (1.5 mL). This mixture is stirred for Ih 
(during,which time the solids dissolve) then diluted.wiih ethyl acetate, washed with water and 
brine, dried oyer MgS04 and concentrated. The residue is purified by flash chromatography 
(10% methanol in dichloromethane). This product was suspended in chloroform and filtered 
through celite. The fUtrate is concentrated under reduced pressure to give the title compound as 



'H NMR (300 MHz, 



10 



733 (m, 2H). 7.20 (m. IH). 7.14 (t. IH). 6.81 (m. IH), 6.70 (m, 2H). 5.29 (s. 2H). 525 (s. 2H), 
3.80 (s, 2H), 2.52 (s. 3H)- MS (ESI) 430 (M+H)*. 



) 



Example 103a 

2-r3-(5-CyclobutyI-fU,41oxadia2ol-3-vhnethn x v)-Dhenoxvmethvll.6-methvl-hen^.V».^^^ 

The tiUe compound is prepared using essentially the same procedure used in example 1 03 except 

using2.[3^5-Cyclobutyl-[l,2.43oxadia2oI-3-yhnethoxy>phenoxymethyl]-6-methyl. 
benzaldehyde (example 1 02a) in place of 2.methyl-6.[3-(3-methyM^xo-3.4-dihydio- 
quinazolin-2-yimethoxy)-phenoxymethylJ-ben2aldehyde. 'H NMR (300MH2, DMSO) 6 7. 1 0 
(m. 4H). 6.68 (s. IH). 6.60 (m, 2H). 5.19 (s, 2H), 5.13 (s. 2H). 3.86 (m. IH). 2J6 (m. 4H). 228 
(s, 3H), 2.08 (m, IH), 1 .96 (m, IH). MS (ESI) 395 (M+H)*. 
,. .J - 
Example 104 

5-Phenvl- 2-methvlpY ridin>> 

To a cooled (-70»C) solution of 3.phenylpyridine (1 .43 mL. 10.0 mmoles) in diethyl ether (7.5 
mL) is added dropwise methyllithium (LiBr complex, 1 .5 M in diethyl ether. 7.33 mL. 1 1 .0 
mmoles). After letting warm to room temperature over 1 6 hoiirs the reaction is cooled (0»C) and 
quenched with disUlled water (5 mL). Tbe reaction is then extracted with methylene chloride, 
the organic layer isolated and concentrated, and the resulting residue purified by column 
chromatography (silica, 3:1 hexane: EtOAc) to yield the title compound as a pale yellow oil. 
MS(ESI) 1 70 (M+H)* 
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Synthesis of a compound of Formula fVI) 

A compound of Formula (VI) is prepared in a multi-step synthesis iilustrated in the below 
scheme. The key starting material is quinaldine. In the first stage it is chlorinated to form 2- 
chloromethylquinoline which, without isolation, is reacted with hydroquiridne to form the intermedin 4- 
(quinolin.2-yl-mi^thoxy)pher?ol (Vni). This intermediate is then treated with o^a'-dichloro-D-xylene to 
form 2-[4-quinplinr?->;l-metboxy)phenoxymethyI]ben2^ chloride, which is converted w situ to 2-r4. 
quinolin-2-yl.methoxy)phenpxymediyj]phCT^^ (IX), the penultimate preicur§or to (VII . r 

(IX) is converted to (VI) crude, in a reaction with sodium azide and ammonium chloride which 
transforms the nitrile group into the tetrazole ring. Iht purification of the final product is accomplished 



J 0 by recrystallizatldn of the criide nniaterial from methanol to afford pure (VI). 

• *. \ r . ■ ' I ■ 



A': 




I)Cl2, lt2,4-irichlorobenrcnc 
— ■ > 

2) MeOH, Hydriquinone, 




I )a,a'-dichloro-(>-xyIenc; 
HjO 

2)N8CN 



(VIII) 




NaN3. NH4CI, 
DMF 




(VO (Crude) 



MeOH 




(VI) (Pure) 



Solid Phase Synthesis of a Compound of Formula: 




1 . Acid Loading: 
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■ > f : ► - 



N^-dibopropylctbyla mine, 
4-NJ4-dimetbvlainiiioryridli 
DMF" 




^ i • 1 , 




) 



A IL round bottom flask is charged with 4-(bromomethyI)ben2oic acid (32^6 g, 150.0 mmoie) 
'>d dichloromethane (650 mL). A stir bar is carefiiUy added and the reaction flask is immersed in an ice- 
water bath. After approximately 15 minutes, oxallyl chloride (15.7 mL, 180 moles) is added. After 
approximately 15 minutes, N,N-dimethylformaide (500 mL, cat) is added. The reaction began to bubble. 
After stimng for 1 .5 hours, the ice-water bath is' removed. After stirring for 3 hours at ambient 
temperature, the effervescence has ceased. At the end of this period, the stirbar is removed from the 
reaction mixture and the reaction solvent is removed hit vacuo. After the solvent has been removed, more 

♦ - * ■ * 

dichloromethane is added to the reaction flask and this too is removed in vacuo. 

A three neck 3L round bottom flask is charged with diy N,N-dimethylfonnamide ( 1 3 L), N,N- 
diisopropylethylamine (39.19 mL. 225 mmoles), 4.N.N-dimethyIaminopyridine (3.67 g, 30 mmoIe) and 
MicroKANS[1456, 15ragorW^ 

micrpmoles/microKAH 37, 1 mmoles]. The flask is fitted )vith an overhead stirrmg apparatus. After 
stirring for approximately 15 minutes, a solution of the acid chloride. as prepared above in dry N N- - 
'•''nethylfonnamide (200 mL) is transferred into the reaction flask. Afier 14 houre, the reaction solvent is 
removed. DMF (1 .5 L) is added to the reaction flask. The flask was allowed to stir for approximately 15 
minutes and the solvent is drained. TTie MicroKANs are washed, stirred for 20 minutes and drained in the 
following sequence repeatedly: DMI; Q x 6 L), THF (3 x 6 L), dichloromethane (3 x 6 L) and edier (2 x 
6 L). After the final washing the MicroKANs are dried by blowing a stream of nitrogen through the flask 
with intermittent agitation. After sufficient drying, the MicroKANs are sorted for the next reaction. 

t f * ■ 



2. Phenol Displacement: 
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20.79 g, 170 mmoles). The reaction flask is fined with an overhead stirrer. After 2 hours, sodium 
cyanoborohydride (21.37 g, 340 mmoles) is added. After approximately 1 0 minutes, acetic acid (1 7.0 
mL, 297 mmoles) is added. After stirring for an additional hour, the reaction flask is drained. Methanol 
(800 mL) is added to the flask. After stirring for approximately 1 0 minutes, the flask is drained. the» 
reaction flask is washed repeatedly in the following sequence: DMF (3x4 L), dichloromethane (1 x 4 L) 
then methanol (1 x 4 L), dichloromethane (1 x 4 L) then methanol (1 x 4 L), dichloromethane (1 x 4 L) 
then methanol ( 1 x 4 L), dichloromethane (1 x 4 L) and ether ( 1 x 4 L). After the final washing the 
microKANS are dried by blowing a stream of nitrogen dirough the flask with intermittent agitation. After 
sufficient drying, the MicroKANs are sorted for the next reaction. 



4. Acylation: 




*WJ»diiiirlli)1»Ml.pi7lMiiii] 
CHjCI, 




15 



20 



5 



A three neck 2 L round bottom flask is charged with the MicroKANs [7iM, 15 mg of resin (1.7 
mmole/g loading) per MicroKAN, 25.5 microrooles/microKAN, 20.0 limoles], and dichloromethane 
(800 mL). The reaction flask is fitted with an overhead stirrer. N,N-diisopropyiethylamine (20.9 mL, 
120 mmoles) and 4.Na^-dimethylaminopyridinc (195 mg, 1.6 mmoles) are added. After approximately 
1 5 minutes, the cyclopentanecarbonyl chloride (1 0.6 g, 80.0 mmoles) is added. The reaction was allowed 
to stir for 61 hours, the reaction flask is drained. Dichloromethane (800 mL) is added to the reaction 
flask. Afterstirring for ^proximately 10 minutes, the flask is drained. This is repeated, the Mictx>JG\Ns 
from all of the acylation reactions are randomly combined into two separate large flasks and washed 
repeatedly in the following sequence: dichloromethane (1x4 L), THF (2x4 L), dichloromethane (1 x 4 
L) then methanol (1 x 4 L), dichloromethane (1 x 4 L) then methanol (1 x 4 L), dichloromethane (1 x 4 L) 
then methanol ( 1 x 4 L), dich loromethane ( 1 x 4 L) and ether ( 1 x L). 
5. Cleavage: 

The MicroKAN is sorted into individual wells of IRORJ AccuCleave 96 cleavage station. The 
well is charged with dichloromethane (600 mL) and then with a TFA: dichloromethane mixture (1:1, 600 
mL). After agitating for approximately forty minutes, the reaction well is drained into 2 mL microtube in 
an 96-well format. The reaction well is again charged with dichloromethane (600 mL). After manual 
agitation, this too is drained into the 2 mL microtube in an 96-weU format. The cleavage cocktail is 
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A three neck 3L round bottom flask is charged with 3-chloro-4-hydroxyben2aldehyde (21.9 g, 
140 mmoles) and DMF (l.S L). The reaction flask is fitted with an overhead stirrer and immersed in an 
«9e- water bath. After approximately 15 minutes sodium hydride (60 % dispersion in oil, 6.48 g, 180 
mmoles) is carefully added. After approximately 30 minutes, the ice-water bath is removed and the 
reaction allowed to stir at ambient temperature for I hour. At the end of this time, the MicroKANs [1274, 
25.S micromoles/microKAN, 32.5 mmoles] and potassium iodide (I.O g) are added to the reaction 
mixture. The reaction flask is immersed into an oil bath which is heated to 60'*C. After 14 hours, the 
reaction flask is removed from the oilbath and allowed to cool to ambient temperature. The reaction 

. ' , • •••• ' ■ • 

solvent is removed. DMF (1.2 L) is added to the reaction flask. The flask is allowed to stir for, 
approximately I S minutes and the solvent is drained. DMF : water ( 1 : 1 , 1 .2 L) is.added to the reaction 

» 

flask. The flask is allowed to stir for approximately IS minutes and the solvent is drained. This sequence 
is repeated at least three times or until the effluent from the washing is clear, the reaction flasks are 

♦ ' -it. 

washed repeatedly in the following sequence: THF (2x4 L), dichloromethane (1 x 4 L) then methanol (I 
X 4 L), dichloromethane (1 x 4 L) then methanol (1x4 L), dichloromethane (1 x 4 L) then methanol (I x 
4 JL), dichloromethane (I x 4 L) and ether ( I x 4 L). After the flnal washing the MicroKANs are dried by 
viowing a stream of nitrogen through the flask with intermittent agitation. After sufficient drying, the 
MicroKANs are sorted for the next reaction. 

3. Reductive Amination: 




A three neck 2 L round bottom flask is charged with the MicroKANs [784, 25.5 
micromoles/microKAN, 20.0 mmoles], trimethylorthoformate (850 mL) and 2-(2-aminoethy!)pyridine 
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removed in vacuo using a Savant Speedvac. The concentrated products from the cleavage niother plates 
are reconstituted with THF and transferred into two daughter plates utilizing a Packard MuItiProbe liquid 

handler. The daughter plates are concentrated in vacud utilizing a Genie Vac. 

• I ' . ' 

Analytical: MS: Wz 493 (M^. 

5 

The methods described above are used to prepare the following compounds of this invention. 
5-[2-(4-(2-quinoIinylmethoxy)phenoxymethyl)benzyl]tetra2ole (M.P. 108-1 1 rC) 

- ■ * ■ • 

CALC: C, 59.87; H, 5.96; N, 13.96 

10 FOUND: C, 59:67, 60.01; H, 5.62, 5.63; N,. 13,73, 13.77 

V .. ,1 ... . ' • • ^ ■ • • 1 

«. -• 

5-[4-Methoxy-3-(3-(2-quinolinylmethoxy)phenoxymethyl)phenyl]tetra2ole (M.P. 1 84-87°C) 
CALC: C, 67.63; H, 4.88; N, 15.78 

FOUND: C, 67.18; H, 5.13; N, 15.40 

15 

5-[3-(4-(2-quinolinylmethyloxy)phbnoxyrnethyl)phenylJtetra2ole(M.P. 176-177°C) 
CALC: C, 69.63; H. 4.75; N, 16.92 

FOUND: • C, 69.58. 69:64; H, 5.00. 4^98; N, 16.66, 16.63 

♦ 

20 5-(3-Methoxy-4-(4-(2-quinoIinyImediyIo)Q')ben^loxy)phenyl]tetraa)le (M.P. 195-97*'C) 
CALC: C, 67.63; H, 4.88; N. 15.77 

FOUND: C, 67.27; H, 4.89; N, 15.41 

5-[4-(3-(2-quinolinylmethyloxy)phenoxymethyl)-3methoxyphenyI]tetra2ole (M.P. 189-91*C) 
15 CALC: C, 66.95; H, 4.95; N, 15.61 

FOUND: C, 66.48; H, 5.14; N, 14.93 

5-[3-(4-(2-quinolinylmethyloxy)phenoxymethyl)benzyl]tetrazole (M.P. 139-44°C) 
CALC: C, 70.53; H, 5.03; N, 1 6.45 

0 FOUND: C, 70.33, 70.54; H, 5.25, 5 J6; N, 16J8, 16.41 

5-[4-(4-(2-quinolinylmethyloxy)phenoxymethyl)benzyl]tetrazole(M.P. 167-71'*C) 

CALC: C, 67.33; H, 5 J 1; N, 1 5.70 

FOUND: C, 67.54, 67.67,; H, 5.33, 5.33; N, 1 5.48, 1 5.52 

5 

5-[4-Methoxy-3-(4-(2-quinolinylmethyloxy)pheny]methyloxy)phenyI]tetrazole (M.P. 2 1 0- 1 3**C) 
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CALC: C, 68.33; a 4.82; N. 4.90 

FOUND: C, 68.32; H, 4.90; N, 14.79 

4- [3-(2-Quinolinylmethyloxy)phenoxymethyl]phenoxyacetic acid 
5 (M.P.;I64(dec)) 

CALC: C, 69.27; H, 5J5; N, 323 

FOUND: C, 69.53, 69.65; H, 5.1 1, 5.05; N, 321, 3.12 

5- [2-(4-(2-Quinonnylmethyloxy)phenoxymethyI)phenoxymethyI]tetra2ole (M.P. 1 83-85*'C) 
10 CALC: C, 65.63; H, 5.08; N, 15.31 / ' 

•)FOUND: C, 65.77, 65.52; H, 4.99, 5.03; N, 14.92, 15.03 

4-[4-(2-Quinolinylinethyloxy)phenoxymethyl]phenoxyacetic acid 
(ne^CCdec)) 
15 CALC: C, 71.50; H, 5.16; N, 334 

FOUND: C, 71.10, 71.17; a 527, 5J3;N, 337, 334 

m ' • ' 

4-[3-(2-QuinoIinylmethyIoxy)phenoxymethyI]phenyIacetic acid 
(M.P. 158-60°C) ' ' 

0 CALC: C. 75.17; a 530; N, 3.51 

FOUND: C, 74.89; a 536; N, 337 

'''f[3-(3-(2-QuinolinyIniethyioxy)phenoxyincthyl)pheno;^3pentanoic acid (M.P. 133-35*C) 
CALC: C, 73 .5 1 ; a 5.95; N, 3.06 

FOUND: C, 7335, 73.60; a 5.95, 5.98; N, 3.08, 3.05 

2-[3-(2-QuinolinyImethyloxy)phenoxyinethyl]phenoxyacetic acid (M.P. 169- 1 72^0) 
CALC: C, 72.28; a 5. 1 0; N, 337 

FOUND: C, 69.34, 69.69; a 5. 1 0,5. 13; N, 3.00, 3.08 
CALC: C, 69.27; H. 535; N. 323 (as Hydrate) 

2-[4-(2-QuinoIinylmethyloxy)phenoxymethyJ]cinnaniic acid (M.P. 1 75- 1 78''C) 
CALC: C. 75.90; H. 5.14; N. 3.40 

FOUND: C, 73.92; H. 520; N. 3.0 1 
CALC: C, 7427; H. 527; N,333 (as Hydrate) 
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6-Acetyl-2.propyJ.3-[3^2-quinolinylmethyloxy)-ben2yloxy3phenoxyacetic acid (M;P. 153-58°C) 
CALC: C, 72.13; H, 5.85; N, 2.90 . 

FOUND: C, 7 1 .68, 72.08; H, 5.88, 5.83; N, 2.65, 2.70 

2-[2-(4-(7-ChIoroquinolin-2-ylmethyloxy)-phenoxyinethyl)phenoxy]propionic acid (M.P. 169-I73»C) 
CALC: C, 67 J2; H, 4.78; N, 3.02; CI, 7.64 

FOUND: C, 65. 1 8; H, 4.90; N, 2.84; CI, 8.33 

CALC: C, 65.4 1 ; H, 4,96; N, 2.93; CI, 7.42 (as HYDRATE) 



10 2-[4-(2-QuinolinylniethyIoxy)phenoxymethyl]phenyIacetic acid (M.P. ISl-SS^C) 
CALC: C, 75.17; H,5J0;N, 3.51 : . : : 

FOUND: C, 75.12, 74.96; H, 5.50. 5.49; N, 3.16, 3.16 



3-[3-(2-QuinoIinylmethyloxy)phenoxymethyl]phenoxyacetic acid (M.P. 146-51»C) 
15 CALC: C, 72.28; H. 5.10; N. 3 J7 

FOUND: C, 71.82, 71.80; R 5.24, 5.23; N, 2.98, 3.00 
CALC: C. 7 1 .50; H, 5. 1 6; N, 3M (as HYDRATE) 

2-[4-(2-QuinoIinylmethyloxy)phenoxymethyl3phenoxyacetic acid (M.P. 153-57°C) 
20 CALC: C, 72.28; H, 5.10; N, 3 J7 

FOUND: C, 72 JO, 7 1.72; H, 5 J9, 5 JO; N, 2.94, 2.89 

5-[2-(4-(7-ChIoroquinoHn-2-yImethyIoxy>phenqxyinethyI)ben2yl]tetra2ole (M.P. 159-63''C) 
CALC: C, 65.57; H, 4.40; N, 15.29 

25 FOUND: C, 64.16; H, 4.72; N, 14.98 

CALC: C, 64 JO; H, 4.53; N, 1 4.99 (as HYDRATE) 

2-Carbomethoxy-5-[3-(2-quinonnylmethyIoxy).phenoxymethyl]phenoxyacetic acid (M.P. 187-89»C) 
CALC: C, 68.49; H, 4.90; N, 2.95 

JO FOUND: C, 66.71; a 4.96; N, 2.70 

CALC: C, 66.59; H, 5.07; N, 2.87(as HYDRATE) 

2-[3-(2-Quinolinyiniethyloxy)phenoxymethyI].6-methyIphenoxyacctic acid (M.P. 149-53''C) 
CALC; C, 72.71; H. 5.40; N, 3.26 

5 FOUND: C, 71.23; H, 5.46; N, 3.08 

CALC; C, 7 1 22; H, 5.5 1 ; N, 3. 1 9 (as HYDRATE) 
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2-[3-(3-(2-QuinolinyIniethyloxy)phenoxymethyl)phenoxy]gIutaric acid (M.P, IIJ-SO'C) 
CALC: C, 69.00; H, 5. 1 7; N, 2.87 

FOUND: C. 58. 1 9; H, 4.93; N, 223 
5 CALC: C, 58.23; H, 5.1 7; N, 2.43 (as HYDRATE) 

2-[3-(2-Quinolinylmethyloxy)phenoxymethyI)benqriinalonic acid (M.P. 164-65*'C) 

CALC: C, 70;89; H, 4.08; N, 3.06 

FOUND: C, 70.51, 70.61; H, 5.03, 5.24; N, 3.03, 2.90 



) 



V[2-(3-(2-Qu inolinyimethyloxy)phenoxyniethyl)phenoxy]pentanoic acid (M.P. 1 1 8-20.''C) 
CALC: C, 73.51; H. 5.95; N, 3.06 

FOUND: C, 7326; H, 6.07; N, 2.79 

* 

2-[4-(2-QuinolinylmethyIoxy)phenoxymethyl]-6-inethyIphenoxy acetic acid (M.P.- 151-53''C) 

CALC: C, 72.71; H, 5.40; N, 326 

FOUND: C, 71 .41; H, 5.58; N, 3.03 

CALCrC, 7122; H, 5.51; N, 3.19 (as HYDRATE) 

• ■ . 

2-[2-(4-(2-QuinoIinyImethyloxy)phenoxymethyl)phenoxyjpentanoic acid (M.P. 85-92'*C) 
CALC: C. 73.51; H, 5.95; N, 3.06 

FOUND: C, 71.73, 71.79; H, 5.96, 5.91; N, 3.06, 2,83 
CAiLC: C, 72.09; a 6.05; N, 3.00 (as HYDRATE) 

2-Carbomethoxy-5-[4-(2-quinolinylmethyloxy)-phenoxymethyI]phenoxyacetic acid (M.P. 149-5rC) 
CALC: C, 68.49; H, 4.90; N, 2.95 

FOUND: C, 68.00, 68.08; H, 4.98, 5.04; N, 2.90, 2.90 

2-[2-(4-(2-QuinolinylmethyIoxy)phenoxymethyiphenoxy]propionic acid (M.P. 16I-64*C) 
CALC: C, 72.7 1 ; H, 5.40; N, 326 

FOUND; C, 70.96, 71.10; H, 5.51, 5.58; N, 3.08, 3.10 
CALC: C, 7 1 22; H, 5.52; N, 3. 19 (as HYDRATE) 

2-[2-(3-(2-Quinolinylinethyioxy)phenoxymethyl)phenoxyJgIutaric acid (M.P. 83 'C dec) 

CALC: C. 68.98; H. 5.17; N, 2.87 

FOUND: C, 64. 1 0, 63.75; H, 4.89. 4.92; N, 2.64, 2.69 
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CALC: C, 63.74; H. 5.63; N, 2.65(as HYDRATE) 

2-(3-[2-Quinolinylmethyloxy]benzyloxy)phenoxyacetic acid (M.P. 1 53-55*C) 
CALC: C, 7228;H.5.10;N.3J7 

5 FOUND: C, 71.75; H. 5.14; N.3J8 

CALC: C,71J0;H. 5.16; N.3J4 (as HYDRATE) 

2-(2-[4-(2-Quinolinylinethyloxy)phenoxyraethyi]-4chIorophenoxy)propionic acid (M.P. i96-99**Q 
CALC: C, 67 J2; H, 4.78; N, 3.02 

10 FOUND: C, 67.40, 67.43; a 4.89, 4.94; N, 3.01, 3.13 

.... . I , 

2-(2-[3-(2-QuinolinylmethyIoxy)phenoxymethyl]-4chloropbenoxy)propionic acid (M.P. 169-71°C) 
CALC: C, 67.32; H, 4,78; N, 3.02 

FOUND: C, 65.47; H, 5 J 1 ; N, 2.78 
15 CALC: C, 65.4 1; H, 4.96; N, 2.93 (as HYDRATE) 

2-(2-[3-(2-QuinoIiny]methyloxy)phenoxyinethyl]-4chlorophenoxy)pentanoic acid (M.P. 144-45''Q 
CALC: C, 68.36; H, 5,33; N, 2.85 ' ' 'i ; ■ 

FOUND: C, 67.74, 67.86; H, 5.39. 5.47; N, 2.91, 2.84 
20 CALC: C, 67.74; H,5J8;N,Z82 (as HYDRATE) 

2-(2-[4-(2-Quin6IinylmethyIoxy)phenoxymethyI]-4-chlorophenoxy)pentanoic acid (M.P. 155-56''C) 
CALC: C, 68.36; H, 5.33; N, 2.85 

FOUND: C, 65.96; H, 5.59; N, 2.66. 
25 CALC: C, 65.95; H, 5.53; N, 2.75 (as HYDRATE) 

2-(2-t4-(2-Quinolinylmethyloxy)phenoxymethyI]-4-chlorophenoxy)penUnoic acid (M.P. 155-56»C) 
CALC: C, 68.36; H. 5.33; N, 2.85 

FOUND: C, 66.15; H, 5.58; N, 2.68 
30 CALC: C, 65.95; H, 5.53; N, 2.75 (as HYDRATE) 

2-(2-[4-(2-Quinolinylmelhyloxy)pbenoxymethyl]-6-chlorophenoxy)pentanoic acid (M.P. 161-62''C) 
CALC: C, 68.36; H, 5 J3; N, 2.85 

FOUND: C, 68. 1 5; H, 5 J6; N. 2.72 

■5 

2-(2-[3-(2-Quinolinylmethyloxy)phenoxymethyiJ-6-chlorophenoxy)pentanoic acid (M.P. 1 69-70''C) 
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CALC: C, 68.36; H, 5.33; N, 2.85 

FOUND: C, 68. 10;H, 5.39; N, 2.72 

2-(2-[3-(2-QuinoIinylmethytexy)phenoxymethyl].6-chlorophenoxyH-methyIpentanoicacid(M.P. 
5 1 64-66'>C) . 

CALC: C, 68.84; H, 5.58; N, 2.77 

FOUND: C, 68.84; H, 5.70; N, 2.69 

2-(2-[4-(2-QuinoIinylmethyloxy)phenoxymethyI]-6-chIorophenoxy)-4-methyJpcntanoicacid(M.^^ 
10 167-69"Q 

.CALC: C, 68.84; H, 5.58; N, 2.77 

FOUND: C, 68.78; H, 5.67; N, 2.68 

5-[3-(3-(2-quinolinylmethyIoxy)benzyJoxy)-4-methoxyphenyI]tetrazoIe(M.P.204-07''C) 
5 CALC: C, 67.63; H. 4.88; N, 15.78 

FOUND: C, 67.1 1;H, 5.15; N, 15.86 

"i 

N-[3-Methoxy-4K3-(2-quinonnylmethyloxy)faenzyloxy)benzoyI)benzene sulfonamide hydrochto^^^ 
(M.P.dec.88) 

« 

) CALC: C, 62.99; H, 4.60; N, 4.74 

FOUND: C, 63.88; H, 5.13; N, 4.80 

5-Carboxy.2-(3-(2-quinolinylinethyloxy)phenoxymethyI)ph«rioxy acetic acid (M.P. 226-28''C) 
JALC: C, 6 1 .90; H, 5. 1 8; N, 2.77 

FOUND: C, 6 1 .62; H, 5. 1 1 ; N, 2.67 

5-[3-Metiioxy-4-(3-(2.quinoIinylmethyloxy)beii^ioxy)phenyl]tetra2ole(M.P.204-05»C) 
CALC: C, 67.67; H, 5.14; N, 15.87 

FOUND: C. 67.63; H, 4.88; N, 1 5.78 

* 

5-(4-(3-(2-QuinoIinyImethy!oxy)ben2yioxy)pheny!)tetra2ole (M.P. 233-36'»C) 
CALC: C, 69.58; H, 4.73; N, 16.91 

FOUND: C, 69.59; H, 4.89; N, 16.91 
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182-184*C 




^ i J 



173-5X (dec) 




173-4*C (dec) 




I 

6u 



188-19rC 




.179-1B1 




177.18CrC 




189-1 91 




oQ: CHNcalc 
C30H29NO7«03 
H2a C68M.H 

5.76. N 2.67: found 

C 66.66. H 5 





r i 



• I . . 1 




104-106*C 




173.177'C 




CHN cala 
C:29H29NO * 
0.75 H20: 
C H 6.55. 
N2.99:' 
found C 73.97, 
H 6^1. N 239 




160-153*C 




101-103'C 



» 
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40-45* 



60-63*C 




Using a combination of the above Examples, various compounds may be made within the scope 
of this invention. 

Compounds according to the invention exhibit marked pharmacological activities according to 
tests described in the literature which tests results are believed to correlate to pharmacological activity in 
humans and other mammals. The following pharmacological test results are typical characteristics of 
compounds of the present invention. 

The compounds of the present invention have potent activity as PPAR ligand receptor binders and 
possess anti-diabeticy anti-Iipidemic» anti-hypertensive, and anti-arteriosclerotic activity and are also 
anticipated to be effective in the treatment of diabetes, obesity and other related diseases. 

hPPARg Binding Assay 

The activity of the compounds of the invention as PPARa modulators may be examined in 
several relevant in vitro and in vivo preclinical assays, for example benchmarking with a known PPARa 
modulator, for example, I^H]-GW2331(2-(4-[2-(3-[2,4-Difluorophenyl]-l-heptylureido>ethyl]phenoxy)- 
2-methyIbutyric acid). (S. Kliewer, et al. Proc. Natl. Acad. Sci. USA 94 (1 997). 

Human peroxime proUferaior<tctivated receptor a ligand binding domain{hPFARa'LBD): 

A binding assay for PPARa could be carried out by the following procedure: cDNAs encoding 
the putative ligand binding domain of human PPARa (amino acids 167-468) ( Sher,T., Yi, H.-F., 
McBride, O. W.& Gonzalez. F, J. (1993) Biochemistry 32, 5598-5604) are amplified by PGR (Polymerase 
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Chain Reaction) and inserted in frame into the BamHl site of pG£X-2T plasm id (Pharmacia). The 
soluble fraction of GST-hPPARa fusion proteins or glutathione S-transferase (GST) alone are 
overexpressed in £1 coli BL21(DE3)pLysS cells and purified from bacteria extracts as described in (S. 
Kliewer. et al. Proc. Natl, Acad. Sci. USA 94 ( 1 997), 43 1 8-4323). 
5 . " 

■ * . ' * ' * 

I ■ 

Gel-Filtration Assays: 30 ml of 90 nM.GST-hPPARa-LBD is mixed with 20 ml of 50 nM ^H-GW2331 
with or without S ml of 10 mM test compounds in the binding buffer containing 10 mM Tns, 50 mM 

KCI, 0.05% Tween 20 and 10 niM DTT. The reaction mixtures are incubated in 96-welI plates for2h at 

■ .... ' •* ■" 

room temperature. 50 ml of the reaction mixtures are then loaded on a 96-well gel filtration block 

10 (following manufacture instruct2ons)(EdgeBipSystems). The block placed on top of a clean 96-welI plate 

") ■ • ' ■ ' • ' 

is centrifuged at I »500 rpm for 2 min. The block is discarded. 1 00 ml of Scintillation fluid is added to 
each well of the 96-well plate. After overnight equilibration, the plate is counted in the Microbeta counter 
(Wallac). 

I- 

5 Homogenous Scintillation Proximity Binding Assay. For the Scarchard analysis, glutathione coated SPA 
beads (1.5 mg/ml )(Amersham) are mixed witii GST-hPPARa-LBD (10 mg/ml) in the binding buffer. 
The resulting slurry is incubated at room temperature with agitation for 15 min. 20 ml of the slurry is then 
added in 30 ml of binding buffer containing various amount ^H-GW233 1(10-500 nM). Nonspecific 
binding is determined in the present of 100 mM of GW2331. For the competition binding assay, 20 ml of 

0 the slurry is then added in 30 ml of the binding buffer containing 75 nM of ^H-GW233 1 and 0.03-20 mM 
of the test compounds. For the control experiments, the glutathione coated SPA beads (1 .5 mg/ml) are 
coated with GST proteins (10 mg/ml). 20 ml of the slurry are mixed with 30 ml of 75 nM of ^H-GW233 1 
with or without 1 0 mM of G W233 1 . The above experiments are all performed in a 96-well plates. The 
sealed plates with the reaction mixtures are allowed to equilibrate for 2 h and counted in the Microbeta 

5 counter (Wallac). 

hPPARY Binding Assay 

The activity of the compounds of the invention as PPAR]j modulators may be examined in several 
relevant in vitro and in vivo preclinical assays, for example benchmarlcing with a known PPARx 
> modulator, for example, [^HJ-BRL 49853 (Lehman LJ. et al, J. Biol, Cbem. 270, 12953-12956; Lehman 
L.J. et al, J. Biol. Cbem. 272, 3406-34 10(1 997), and Nichols, J. S.; et al Analytical Biochemistry 257, 
112-119(1998)). 

Human oeroxim e proliferator-activated receptor a lieand binding domainfhPPARy-LBD). 
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A binding assay for PPARy could be carried out by the following procedure: cDNAs encoding the 
putative ligand binding domain of human PPARy (amino acids 1 76-477) (Green, M.E. et al. Gene 
expression 281.299(1995)) are amplified by PGR (polymerasis chain reaction) and inserted in frame into 
the BamHI site of pGEX-2T plasmjd (Pharmacia). The soluble fraction of GST-hPPARy fusion proteins 
or glutathione S-transferase (GST) alone are overexpressed in £1 coli BL2 l(DE3)pLysS cells and purified 
from bacteria extracts. 



10 



15 



Binding Assay: The fusion proteins, GST-PPARy-LBD in PBS (5 mg/lOOml/well) are incubated in the 



glutathione coated 96 well plates for 4 hours. Unbound proteins are then discarded and the plates are 
washed two times with the wash buffer (10 mM Tris, 50 mM KCI and 0.05% fween.2dj. 100 ml of 
reaction miartures containing 60 nM of ^H-BRL-49853 and 10 mM of the testing coinpounds (10 ml of 
O.lmM compounds from each well of the child plates) in the binding buffer (lOmM Tris, 50mM KCI and 
1 OmM DTT) are then added and incubated at room temperature for 2.5h. The reaction mixtures are 
discarded and the plates are washed two times with the wash buffer. lOOmI of scintillation fluid is added 
to each well and plates are counted on |3-counter. 



20 



hPPARS Binding Assay 

The activity of the compounds of the invention as PPAR5 modulators may be examined in 
several relevant in vitro and in vivo preclinical assays (See references WO 97/28149; Brown P. et al 
Chemistiy & Biology. 4, 909- 1 8, ( 1 997)), for example benchmarking with a known PPAR5 modulator, 
for example [^Hj] GW2433 or [^Hj] Compound X 




Compound X 



25 



30 



The hPPARS binding assay comprises the steps of: 

(a) preparing multiple test samples by incubating separate aliquots of the receptor hPPARS with a test 
compound in TEGM containing 5-10% COS- 1 cell cytoplasmic lysate and 2.5 nM labeled 
([^H]Compound X, 1 7 Ci/mmol) for a minimum of 12 hours, and preferably for about 16 hours, at 4*'C, 
wherein the concentration of the test compound in each test sample is different, and preparing a control 
sample by incubating a further separate aliquot of the receptor hPPARS under the same conditions but 
without the test compound; then 
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(b) removing unbound ligand by adding dextran/gelatin-coated charcoal to each sample while 
maintaining the; samples at 4X and allowing at least 10 minutes to pass, then 

(c) subjecting each of the test samples and control sample from step (b) to cehtrifiigation at 4^C until the 
charcoal is pelleted; then . . . - : v - 

5 (d) counting a portion of the supernatant fraction of each of the test samples and the cohth)! sample from 
step (c) in a liquid scinitillation counter and analyzing the results to determine the IC50 of the test 
compound. 

• . • ... ■ -■ ... 

In the hPPARS binding assay, preferably at least four test samples of varyiiig concehtratibiiis of a 
0 single test compound are prepared in order to determine the IC50. :i 

The compounds useful according to the invention can be administered to a patient in a vafieQ^ of 
forms adapted to the chosen route of administration, i.e., orally, or parenterally. Parenteral administration 
in this respect includes administration by the following routes: intravenous, intramuscular, subdutanebus, 
5 intraocular, intrasynovial, transepthelially including transdermal, opthalmic, sublingual and buccal; 

topically including opthalmic, dermal, ocular, rectal and nasal inhalation via insufflation and aerosol and 
rectal systemic • 

The active compound may be orally administered, for example, with an inert diluent or with ah ' 
) assimilable edible carrier, or it may be enclosed in hard or soft shell gelatin capsules, or it may be 

compressed into tablets, or it may be incorporated directly with the food of the diet For oral therapeutic 
administration, the active compound may be incorporated with excipient and used in the form of 

'ngestible tablets^ buccal tablets, troches, capsules, elixirs, suspensions, syrxips, wafers, and the like. Such 

/' • 

compositions and preparations should contain at least 0. 1 % of active compound. The percentage of the 
compositions and preparations may, of course, be varied and may conveniently be from about 2% to 
about 6% of the weight of the unit. The amount of active compound in siich therapeutically useful 
compositions is such that a suitable dosage will be obtained. Preferred compositions or preparations 
according to the present invention are prepared so that an oral dosage unit form contains between about 
50 and 300 mg of active compound. 

' ' ' . ' ■ 

The tablets, troches, pills, capsules and the like may also contain the following: A binder such as 
gum tragacanth, acacia, com starch or gelatin; excipients such as dicalcium phosphate; a disintegrating 
agent such as com starch, potato starch, alginic acid and the like; a lubricant such as magnesium stearate; 
and a sweetening agent such as sucrose, lactose or saccharin may be added or a flavoring agent such as 
peppermint, oil of wintergreen. or cherry flavoring. When the dosage unit form is a capsule, it may 
contain, in addition to materials of the above type, a liquid carrier. Various other materials may be present 
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as coatings or to otherwise modify the physical form of the dosagie unit For instance, tablets, pills, or '■ 
capsules may be coated with shellac, sugar or both. A syrup or elixir may contain the active compound, 
sucrose as a sweetening agent, niethyl and propylparabens a preservatives, a dye and flavoring such as 
cherry or orange flavor. Of course, any material used in preparing any dosage unit form , should be 
5 pharmap^ujically pure and substantially non-toxic in the^amounts employed. In addition, the active • 
compound may be incorporated into sustained-release preparations and formulations; : 

The active compound may also be administered parenterally or intraperitoneal ]y. Solutions of the 
active comppund as a fre^ b^e or pharmacologically acceptable salt can.be prepared in water suitably 
1 0 mixed with a surfactant such as hydroxypropyl-celjulose. Dispersion can also^be prepared in glycerol, 
liquid polyethylene glycols, and mixtures thereof and in oils. Under ordinary conditions of storage and 
use, these preparations contain a preservative to prevent the gro>yth of microorganisms.: 



• I • • 



Thf phannaceMtical forms suitable for injectable use include sterile aqueous solutions or 
1 5 dispersions and steri le powders for the extemporaneous preparation of sterile injectable solutions or 
dispersions. In all case^, the fonn must be. sterile and must be fluid to the extent that easy syringability 
exists. It may be stable under the conditions of manufacture and storage and must be preserved against the 
contaminating action of microorganisms such as bacteria and fungi. The carrier can be a solvent or 
dispersion mediuni containing, for example, water, cthanol, polyol (for example^ glycerol, propylene 

20 glycol, and liquid polyethylene glycol, and the Jike), suitable mixtures thereof, and vegetable oils. The 
proper fluidity, can be maintained , for example, by the use of a coating such as lecithin, by the 
maintenance of the required particle size in the case of dispersion and by the use of surfactants. The 
prevention of the action of m icroorganisms can be brought about by various antibacterial and antifungal 
agents, for example, parabens, chlprobutanol, phenol, sorbic acid, thimerosal, and the like. In many cases, 

25 it will be preferable to include isotonic agents, for example, sugars or sodium chloride. Prolonged 
absorption of the injectable compositions of agents delaying absorption, for example, aluminum 
monostearate and gelatin. 

Sterile injectable solutions are prepared by incorporating the active compound in the required 
30 amount in the appropriate solvent with various of the other ingredients enumerated above, as required, 
followed by filtered sterilization. Generally, dispersions are prepared by incorporating the various 
sterilized active ingredient into a sterile vehicle which contains the basic dispersion medium and the 
required other ingredients from those enumerated above. In the case of sterile powders for the preparation 
of sterile injectable solutions, the preferred methods of preparation are vacuum drying and the freeze 
drying technique which yield a powder of the active ingredient plus any additional desired ingredient 
from previously sterile-filtered solution thereof. 
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The therapeutic compounds useful according to this invention may be administered to a patient 
alone or in combination with phamiaceutically acceptable carriers, as noted above, the proportion of 
which is determined by the solubility and chemical nature of the compound, chosen route of 
5 administration and standard pharmaceutical practice. 

The physician will determine die dosage of the present therapeutic agents which will be most 
suitable for prophylaxis or treatment and it will vary with the fonn of administration and the particular 
compound chosen, and also, it will vary with the particular patient under treatment He will generally 
) wish to initiate treatment with small dosages by small increments until the optimum effect under the 
drcumstances is reached. The therapeutic dosage will generally be firbrii 0. 1 to 1 00 mM/day or from about 
a.lmg to about 50 mg/kg of body.^yeight per day, or lOmg to about 50 mg/kg of body weight per day, or 
more preferably 30mg to about 50 mg/kg of body weight per day. and higher, aldiough it may be 
administered in several different dosage units. Higher dosages are required for oral administration- 

. ■ '- ' >■ ' • ' ^ ■ ' 

The compounds useful according to the invention may be administered as frequently as necessaiy 
in order to obtain the desired therapeutic effect Some patients may respond rapidly to a higher or lower 
dose and may find much weaker maintenance dd^es adequate. For odiei^ patients, it may be necessaiy to 
have long-tenn treatments at the rate of 1 to 4 doses per day, in accordance with the physiological 
requirements of each particular patient Generally, the active product may be administered orally 1 to 4 
times per day. It goes without saying that, for other patients, it will be necessary to prescribe not more 
than one or two doses per day. 

') ■ " 

One skilled in d)e art will readily appreciate that the present invention is well'adapted to carry out 
the objects of the invention and obtain the ends and advantages mentioned, as well as those inherent 
therein. The compounds, compositions and methods described herein are presented as representative of 
the preferred embodiments, or intended to be exemplary and not intended as limitations on the scope of 
the present invention. 
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What is claimed is: 
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1 . A compound of formiila I 




R4 




Re 





kit 








R9 







-f- 





'6 



'10 



'12 



wherein: 





. ■ » 



, and > — ^ are independently aryl, fused arylcycloalkenyl, liised 
aiy Icycloalkyl, fused aiylheterocyclenyl, fused aiylheterocyclyl, heteroaiyl, fused 
heteroaiylcycJoalkenyi, fused heteroarylcycloalkyl, fused heteroaiylheterocyclenyl, or fused 
heteroaiylheterocyclyl; 

A is -O., -S-, -SO-, -SO2-, -NR,3-, -C(OK -N(R,4)C(0)-, -C(0)N{R,5K -N(Rm)C(0)N(R,5K 
C(Ri4)=N-, a chemical bond. 



15. . . 

o-fji^o 

Ri4 O Ris 



R 



15 



g 
R16 



N— f 



k-o- 



b 



.'I- 



N 



O R 



I 



or 



14 ^^15 



15 



0 



R16 R16 
B is -0-, -S-, -SO-, -SO2-, -NR17-, a chemical bond, ethynylene, -C(0>, -N(Rj8)C(0)-, or- 
C(0)NR,r; 

D is -0-, -S-, -NR,9. a chemical bond, ethynylene, -N(R2o)C(0)-, -C(0)-, or -C(0)N(R2o>; 

E is a chenxical bond or an ethylene group; 

a is 0-4; 

bis 0-4; 

c is 0-4; 

d is 0-5; 

e is 0-4; 
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gisM; 
h is 1-4; 

Ru R3, Rs. R7, R9, and R,„ are independently hydrogen, halogen, alkyl, carboxyl, 
alkoxycarbonyl or aralkyi; 

5 R2, R4, R«, Rj, Rio and R12, are independenUy -(CH2)q-X; 
q is 0-3; 

X is hydrogen, halogen, alkyl, alkenyl. cycloalkyl. heterocyclyl, aryj, heteroaiyl, aralkyi. 
heteroaralkyl. hydroxy, alkoxy, aralkoxy. heteroaralkoxy, carboxyl. alkoxycarbonyl, tetrazolyl. 
acyl. acylHNSOj-. -SR23, yW^N- or Y^Y'^NCO-; 

y andY are indei^?ndendy hydrogen, alkyl, aiyl, aralkyi or heteroaialkyi, or one of Y^ and Y 
is hydrogen or alkyl and the other of Y^ and Y^ is acyl or aroyl; 

Y' and r* are independently hydrogen, alkyl, aryl, aralkyi or heteroaralkyl;. 

Z is R2,02C-, R2,0C-, cyclo-imide, -CN, Rj.OjSHNCO-, Rj.QzSHN-, (R2,)2NCO-, RziO- 2,4- 

thiazolidinedionyl, or tetrazolyl; and 

Rij» and R21 are independently hydrogen, alkyl, aiyl. cycloalkyl. or aralkyi; 

Ri3, Ri7. R,9 and R23 are independently R22OC-. R^NHOC-. hydrogen, alkyl, aiyl, heteroao'l. 

cycloalkyl, heterocyclyl, heteroaralkyl, or aialkyl; 

R14. Ri5, R16, Ri8 andRzo are independently hydrogen, alkyl, aralkyi, carbonyl, or 
alkoxycarbonyl; 

or R,4, and R.j taken together with the carbon and nitrogen atoms through which they are linked 
^ hn a 5 or 6-membered azaheterocyclyl group; or 

when a is 2-4, then vicinal R, radicals taken together with the carbon atoms to which the R, 
radicals are linked fonn an ethylene groiq);or 

when b is 2-4, then vicinal R3 radicals taken together with the carbon atoms to which the R3 
radicals are linked fonn an ethylene group; or 

when c is 2-4, then vicinal R5 radicals taken together with the carbon atoms to which the Rj 
radicals are linked fonn an ethylene group; or 

when d is 2-5, then vicinal R7 radicals taken together with the carbon atoms to which the R7 
radicals are linked fonn an ethylene group; or 

when e is 2-4, then vicinal R9 radicals taken together with the carbon atoms to which the R9 
radicals are linked fonn an ethylene group; or 
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when f is 2-6, then vicinal Rn radicals taken together with the carbon atoms to which the Ru 
radicals are linked form an ethylene group; and 

R22 is hj^drogen^alk^^ heteroaryl, cycloalkyl, heterocyclyl, lieteroaralkyl, or aralkyl; or 

a pharmaceutically acceftoble salt thereof, an N-oxide thereof, a hydrate thereof or a solvate * 
thereof. w . i . . . 

2. A compound according to claim 1 wherein """"^ — ^ is optionally substituted aryl. 





optionally substituted azaheteroaryl, or optionally substituted fiised arylheterocyclenyl; 
is optionally substituted aiyl; optionally substituted heteroaiyl, or optionally substituted fused 




aiylheterocyclenyl; and ^ is optionally substituted aiyl, optionally substituted heteroaryl, 

1 0 optionally substituted fused arylheterocyclalkyl or optionally substituted fiised 

•. r ■ ' 

arylheterocyclenyl. 

• ■ s 

:. -J. » 1 



3. A compound according to claim 1 wherein a = 1 or 2; R| and R2 is Hydrogen; A is a 
chemical bond; and b - 0. 



Ris 



o-f 



6 

5 4. A compound according to claim 1 wherein a « 0; A is . ''le ; R15 and R16 

are hydrogen; g is 1, 2, or 3; and b = 0. 

5. A compound according to claim 1 wherein a == 0; A is -NRu-, b = 1, R3 and R4 are 
hydrogen. 

6. A compound according to claim 1 wherein a = 2; vicinal R| radicals taken together with 
3 the carbon atoms to which the Rj radicals are linked form an ethylene group; R2 is hydrogen; A 

is a chemical bond; and b==0. 

7. A compound according to claim 1 wherein a = 1 , 2 or 3; R| and R2 are hydrogen; A is -O- 
;andb = 0. 

8. A compound according to claim 1 wherein a = 1 ; Rj, R2, R3 and R4 are hydrogen; A is - 
Osandb=l. 

9. A compound according to claim 1 wherein c = 1 or 2; R5 and R^ are hydrogen or alkyl; B 
is a chemical bond; and d = 0. 
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10. . A compoiind according to. claim 1 wherein c = 2; vicinal R5 radicals taken together with 
the carbon atoms to which the R5 radicals are linked forai an ethylene group; is hydrogen; B 
is a chemical bond; and d=0. . 

11. A compound according to claim 1 wherein c = 0 or 1 ; R5 and R^ are hydrogen; B is -6-; 
5 andd = Oorl. 

12. A compound according to claim 1 wherein c - 0; B is -C(0)- or -S(0)2-; d = 1 and R7 
and R« are independently hydrogen or alliyL 

13. A compound according to claim 1 wherein e = 0; f = 0; D and E is a chemical bond; Z is 
RiiOiSHNCOViahd R21 is phenyl*^" ' 

0 J4. A compound according to claim 1 wherein e = 0; f = 0 or 1; D and E is a.chemical bond; 
Z is tetrazolyl, NH2CO- or -CO2R21 ; and R2 1 is hydrogen or lower alkyl. 

- 1 , .... ' . • 

1 5. A compound according tb claim 1 wherein e = 0; f = 0 or 1 ; D is -O- or a chemical bond; 

E is a chemical bond; and Z is tetrazolyl, NH2CO- or -CO2R21 ; and R21 is hydrogen or lower 
alkyl. -■ •'• 

5 16. A compound according to claim 1 wherein e = 0; f = 1 ; D is -O- or a chemical bond; E is 
a chemical bond; Ri j and R12 are hydrogen or alkyl; and Z is tetrazolyl, NH2CO- or "CO2R21; 
and R2 1 is hydrogen or lower alkyl. 

17. A compound according to claim 1 wherein e ~ 2, then vicinal R9 radicals taken together 
With the carbon atoms to which the R9 radicals are linked fonn an ethylene groxip; f = 0; D and E 
\ is a chemical bond; and Z is -CO2R21; and R21 is hydrogen. 
. ' 8. A compound according to claim 1 wherem e « 0; f = 3; D is -0-; E is a chemical bond; 
i^i I and R12 are hydrogen or alkyl, or at least one of Rj 1 is carboxy 1 or alkoxycarbony 1; Z is 
tetrazolyl, or >C02R2i; and R21 is hydrogen or lower alkyl. 

1 9. A compound according to claim 1 wherein e = 0; f = 1, 2, or 3; D is -C(0)-; E is a . 
chemical bond; Ru and R12 are hydrogen or alkyl; Z is tetrazolyl or -CO2R21; and R21 is 
hydrogen or lower alkyl. 




20. A compound according to claim 1 wherein — ^ is an optionally substituted 
quinolinyl, quinoxalinyl, quinazolinyl, isoquinolinyl, /V-alkyl-quinolin-4-onyl, quinazolin-4-onyl, 
benzoxazolyl, benzimidazolyl, benzothiazolyl, benzofuranyl, benzothiophenyl, indplinyl 
oxazolyl, thiazolyl, oxadiazolyl isoxazolyl, imidazolyl, pyrazol-yl, thiadiazolyl, triazolyl, pyridyl 
pyrimidinyl, pyrazinyl, pyridazinyl, phenyl, or napthalenyl group, wherein the substituent is a 
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ring system substituerit as defined herein, more preferably a substituent selected from the group 
consisting of phenyl, substituted-phenyl, thienyl, substituted thienyl, cycloalkyl, lower alkyl, 
branched alkyl, fluoro, chloro, alkoxy, aralkyloxy, trifluoromethyl and trifluoronieihyloxy. 

: 0 

21- A compound according to claim 1 wherein — ^ is unsubstituted quinolin-2-yl 3- 
5 substituted quinolin-2-yl, 4-substituted quinoIin-2-yI, 6-substituted quinolin-2-yl or 7 substituted 
quinolin-2-yl; an unsubstituted quinqzalin-2-yl, 3-substituted quinozalin-2-y 1, 6-substituted 

t , ■ . > , ■• • ■ . ■ ■ • • • ■ ■ . t ■ '.^ .■.*..• 

, • .. - .... 

quinozaiin-2-yl or 3,6-disubstituted quinozaIin-2-yI; unsubstituted quina2Qlin-2-yl, 4-substituted 
quina2olin-2-yJ or 6-substituted quinazolin-2-yI; unsubstituted isoquinoJin-3-yL 6rsub5tituted 
isoquinoIin-3-yI or 7-substituted isoquinolin-3-yl; 3-substituted-quina2olin-4-on-2-yl: A^- 
10 substituted quinolin-4-on-2-yI; 2-substituted-oxa2ol-4-yl or 2,5 disubstituted-oxazoM-yl' 4-. 
substituted oxa2oI-2-yi or 4,5-disubstituted-oxa2ol-2-yI; 2-substituted thia2ol-4-yl or 2,5- 

■ '* * - m 

disubstituteid thiazol-4-yl; 4-substimted thia2ol-2-yI or4,5-disubstituted-thia2ol-2-yI; 5- 
substituted-[l^,4Joxadiazol-3-yl; 3-substituted-[lA4] oxadiazpl-S-yl; 5-substituted-imida2ol-2- 
yl or 3,5-disubstituted-imidazol-2-yI; 2-substituted-imidazol-5-yl or 2,3-disubstitul:ed-imidazo]- 
1 5 5-yl; 3-substituted-isoxa2ol-5-yI; 5-substituted-isoxazoI-3-y 1; 5-substituted-[l ;2,4] thi^azoI-3- 
yl; 3-substituted-[i;2,4]-thiadiazol-5-yI; 2-substituted-ri,3,41-thiadiazol-5-yI: 2-substituted- 

.-.•='.•* • • ■ • 

[l»3,4]-oxadia2ol-5-yl; l-substituted-pyra2ol-3-yl; 3-substituled-pyra2pl-5-yl; 3-substituted- 
[l^,4]-triazol-5-yl; l-substituted-[l^,4]-tria2ol-3-yl; 3-substituted pyridin-2-yl, 5-substituted 
pyridin-2-yl, 6-substituted pyridin-2-yl or 3.5-disubstituted pyridin-2-yl; 3-substituted pyra2in-2- 
20 yl, 5-substituted pyra2in-2-yl, 6-substituted pyra2in-2-yl or 3,5 disubstituted-pyrazin-2-yl; 5- 
substituted pyrimidin-2-yI or 6-substituled-pyrimidin-2-yl; 6-substituted-pynda2in-3-yl or 4,6- 
disubstituted-pyridazin-3-yl; unsubstituted napthalen-2-yl, 3-substituted napthaIen-2-yl, 4- 
substituted napthalen-2-yI, 6-substituted napthaIen-2-yl or 7 substituted napthaIen-2-yl; 2- 
substituted phenyl, 4-substituted phenyl or 2,4-disubstituted phenyl; unsubstituted -benzothiazol- 
25 2-yI or 5-substituted-ben2othiazol-2-yl; unsubstituted benzoxazol-2yl or 5-substituted- 
ben2oxa2ol-2yI; unsubstituted -ben2imida2ol-2-yl or 5-substituted-ben2imidazol-2-yl; 
unsubstimted -thiophen-2yI, 3-substituted -thiophen-2yI, 6-substituted -thiophen-2yI or 3,6- 
disubstituted-thiophen-2yI; unsubstituted -benzofxiran-2-y, 3-substituted-ben2ofuran-2-yl, 6- 
substituted-benzofuran-2-yl or 3,6-disubstituled-ben2ofuran-2-yI; 3-substituted-benzofuran-6-yl 
0 or 3,7-disubstituted-ben2ofuran-6-yl, wherein the substituent is a ring system substituent. 
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22 A compound according to claim 21 wherein — is substituted by a substituent 
selected from the group consisting of phenyl, substituted-phenyl, thienyl, substituted thienyl,. 
cycloalkyl, lower alkyl, branched alkyi, fluoro, chloro, alkoxy, aralkyloxy, trifluoromethyl and 
trifluoromethyloxy. 

5 23. A compound according to claim 1 wherein R| and Rj are hydrogen; a = .1 ; A is -0-; and 
b = 0. 

24. A compound according to claim 1 wherein Rj and Rj are hydrogen; a « 2; A is -0-; and 
b = 0. 



'25. A compound according to claim 1 wherein a = 0; A is -O- or -NR13. ; R13 is hydrogen or 
0 alky I; R3 and R4 are both independently hydrogen; and b = 1 . 

26. A compound according to claim 1 wherein a = 0; A is or -NRis-; R,3 is hydrogen or 




Arl 



alkyl; R3 and R4 are both independently hydrogen; b = 1; and ^^-^ — ^ is 3-substituted quinolin- 
2-yl, 4-substituted quinoIin-2-yI, 6-substituted quinolin-2-yI, 7 substituted quinolin-2-yl, 
unsubstituted quinoxalin^2-yl, 3-substituted quinoxalin-2-:yI, 6-substituted quinoxalin-2-yI, 3,6- 
disubstituted quinoxalin-2-yi, unsubstituted quina2oIin-2-yl, 4-substituted quinazoIin-2-yl, 6- 
substituted quina2olin-2-yl, unsubstituted isoquinolin-3-yl, 6-substituted isoqumolin-3-yI, 7-, 
substituted isoquinolin-3-yl, 4-substituted oxazol-2-yl, 4,5-disubstituted-oxazol-2-yl, 4- 
substituted-thiazol-2-yl, 4,5-disubstituted-thia2ol-2-yI, 5-substituted -imida2ol-2-yl, 3,5- 
■•disubstituted-imida2ol-2-yl, 1 -substimted-pyra2ol-3-yl, 3-substituted-pyia2ol-5-yl, 3-substituted 
pyridin-2-yl, 5-substituted pyridin-2-yl, 6-substituted pyridin-2-yl or 3,5-disubstimted pyiidin-2- 
yl, 3-substimted pyrazm-2-yl, 5-substituted pyra2in-2-yl, 6-substituted pyra2in-2-yl, 3,5 
disubstituted-pyra2m-2-yl, 5-substituted pyrimidin.2-yl, 6-substituted-pyrimidin-2-yl, 6- 
substimted-pyridazin-3-yl, 4,6-disubstituted-pyridazin-3-yl, unsubstimted-ben20thia2ol-2-yl, 5- 
substituted-ben2othiazol-2-yl, unsubstituted-ben20xa2ol-2-yl, 5-substituted-b{ai2oxazol-2-yl, 
unsubstinited ben2imida2ol-2-yl, 5-substituted-ben2imida2ol-2-yl, 3-substituted-ben»>furan-6-yl 
or 3,7-disubstimted-ben2ofuran-6-vl. 



27. A compound of formula (la) 
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Ri 



a 



R2 




R5 



R7 



Re 




Rb 



Rio— f 



f-Rs 



D 



R12— f 



1 » 



(la) 



wherein: 



0 



0 



and ^ are indepehdently aiyl, fused aiylcycloalkenyl, fused axylcycloallcyl, fused 
arylheterocyclenyl, fused arylheterpcyclyl, beterparyl, fused hrterpaiylcyclpalkenyl, fused 
heteroaiylcycloalkyi, fased heteroaiylheterocyclenyl, or fused heterpaiylheteipcyclyl; 
A is -0-, -S-, -SO-, -SO2:. -NR13-, -C(P)-. -N(Rm)C(0)-, -C(0)N(R,j)-, -N(R,4)C(D)N(R,sK - 
C(Rm)=N-, a chemical bond, 



15 



o-%-o 

Ri4 O R 



s-f 



15 



14 



g 
R16 



'15 



hrO' 



h 
R16 



N 



15 



or 



Rl4 '^15 



h 

R16 R16 
B is -0-, -S-, -SO-, -SO2-, -NR17-, a chemical bond, ethynylene, -C(0)-, -N(Ri8)C(0>, or- 
C(0)NR,8-; 

D is -0-, -S-, -NR,9-. a chemical bond, ethynylene, -N(R2o)C(0)-, -C(0)-, or -C(0)N(R2o>; 
E is a chemical bond or an ethylene group; 
a is 0-4; 
bis 0-4; 
c is 0-4; 
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disO-5; 
e is 0-4; 
f is 0-6; 
g is 1-4; 
5 his 1-4; 

Ri. Ri, R5» R?, R9, and R J 1, are independently hydrogen, halogen, alkyl, carboxyl, 
alkoxycarbonyl or aralkyl; 

R2» R4, R^ R«, Rio and R^, are independently -(CH2)q-X; 
q is 0-3; 

ft 

P X is hydrogen, halogen, alkyl, alkenyl, cycloalkyl, heterocyclyl, aryl, heteroaiyl, aralkyl, 

heteroaralkyl, hydroxy, alkoxy, aralkoxy, heteroaralkoxy, carboxyl, alkoxycarbonyl, tetrazolyl, 

acyl. acylHNSOa-, -SR23, Y^Y V or Y^Y^CO-; 
12 

Y and Y are independenUy hydrogen, alkyl, aiyl, aralkyl or heteroaralkyl, or one of Y ^ and Y^ 
is hydrogen gi alkyl and. the other of Y ^ and Y^ is acyl or aroyl; 

5 Y^ and Y^ are independently hydrogen, allgrl, aryl, anJkyl or heteroaralkyl; 

Z is R21O2C-, R21OC-, cyclo-imide, -CN, R21O2SHNCO-, R21O2SHN-, (R2i)2NCO-, R21O- 2,4- 

thiazolidinedionyl, or tetrazolyl; 

R' and R" are ring system substituents; 

Ri9 and R21 are independently hydrogen, alkyl, aryl, cycloalkyl, or aralkyl; 
' Ri3, Ri 7, Ri9 and R23 are independenUy R22OC-, R22NHOC-, hydrogen, alkyl, aryl, heteroaryl, 
-ycloalkyl, heterocyclyl, heteroaralkyl, or aralkyl; 

Ri4, Ri5, Ri6» Ri8 andR2o are independently hydrogen, alkyl, aralkyl, carbonyl, or 
alkoxycarbonyl; 

or Rm. and R15 taken together with the carbon and nitrogen atoms through which they are linked 
form a 5 or 6-niembered azaheterocyclyl group; or 

when a is 2-4, then vicinal Ri radicals taken together with the carbon atoms to which the Rj 
radicals are linked fonn an ethylene group;or 

when b is 2-4, then vicinal R3 radicals taken together with the carbon atoms to which the R3 
radicals are linked form an ethylene group; or 

when c is 2-4, then vicinal R5 radicals taken together with the carbon atoms to which the R5 
radicals are linked form an ethylene group; or 
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« * 

when d is 2-5, then vicinal R? radicals taken together with the carbon atoms to which the R7 
radicals are linked form an ethylene group; or 

when e is 2-4, then vicinal R9 radicals taken together with the carbon atoms to which the R9 
radicals are linked form an ethylene group; Or 

when f is 2-6, then vicinal R] 1 radicals taken together with the carbon atoms to which the R| 1 
radicals are linked form an ethylene group; and 

R22 is hydrogen, alkyl, aryl, heteroaryl, cycloalkyi, heterocyclyl, heteroaralkyl, or aralkyl; or 

a phannaceutically acceptable salt thereof, an N-oxide thereof, a hydrate thereof or a solvate 
thereof. 



10 



4 ■ ■ ■ 

28. A compound according to claim 27 

wherein 

0(^0 
and ^ are independently aryl, fused aiylcycloalkenyl, fused arylcycloalkyl, fused 

aiylheterocyclenyl, fused aiylheterocyclyl, heteroaryl, fused heteroaiylcycloalkenyl, fiised 
1 5 heteroaiylcycloalkyl, fused heteroarylheterocyclenyl, or fused heteroarylheterocyclyl; 
.c+d= 1 or2; ' : i • 

Bis-0-; 

Rsf R«, R7, R« are independently hydrogen; 
e = 0; 
20 f = 0; 

D and E are a chemical bond; 

Z is R21O2C-, R21OC-, cyclo-imide, -CN, R21O2SHNCO-, R21O2SHN-, (R2i)2NCO-, R2iO-2,4- 
thiazolidinedionyl, or tetrazolyl; 

R* is lower alkyl, halo, alkoxy, aryloxy or aralkyl; and 
25 R" is lower alkyl or halo. 



29. A compound according to claim 27 wherein 





and — are independently aryl, fused arylcycloaikenyl, fiised arylcycloalkyl, fused 
arylheterocyclenyl, fused arylheterocyclyl, heteroaryl, fused heteroaiylcycloalkenyl, fused 
JO heteroarylcycloalkyl, fused heteroarylheterocyclenyl, or fused heteroarylheterocyclyl; 
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c+d = 1 or 2; 
B is -0-; 

Rs, R^, R?, Rg are independently hydrogen; 

e = 0; 

f=0; 

D and E are a chemical bond; 
Z is -COiH; 

R* is lower alkyl, halo, alkoxy, aiyloxy or aralkyl; and 
R" is lower alkyl or halo. 

30. A compound according to claim 27 whoein 
a = 0-2; 
b = 0-l; 

A is -O- or -NRi3-; 
c+d=lor2; 
B is -0-; 

R-i. Rj, R3, R4 Rs* Rfo R7. and Rg are independently hydrogen; 
Ri3 is hydrogen, RajOC-, or alkyl; 
e = 0; 

f=0; 

}and E are a chemical bond: 
Zis-C02H; 

R' is lower alkyl, halo, alkoxy, aryloxy or aralkyl; and 
R" is lower alkyl or halo. 

31. A compound according to claim 27 wherein 
a = 1 or 2; 
A is -0-; 
b = 0; 

Ri» R2, R? and Rg are independently hydrogen; 
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is optionally substituted phenyl; 
c = 0; 

B is -0-; 
d=l; 
5 e»0; 
f=0; 

D and E are a chemical bond; 

is hydrogen, halo or benzyloxy; 
R" is lower alkyl, preferably methyl; 
10 Zis-C02H. 



32. A compound according to claim 27 wherein: 
a = 1 or 2; 
A is 
15 b = 0; 

Rj, R2,R5 and R^ are independently hydrogen; 




is optionally substituted phenyl; 
c=l; 
Bis^S 
10 d = 0; 
e = 0; 
f=0; 

D and E are a chemical bond; 
. R* is hydrogen, halo or benzyloxy; 
5 R" is lower alkyl, preferably methyl; 
Z is -CO2H. 



33. A compound according to claim 27 wherein; 
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a = 1 or 2; 
A is -0-; 
b = 0; 

Ri, R2. R7, Rs, Rii and R12 are independently hydrogen; 



f=i; 

D and £ are a chemical bond; 
R' is halo; 

R" is lower alkyl, preferably methyl; 
Z is .CO2H. 



34. A compoimd according to claim 27 wherein: 
a=l; 

A is -0-; 



D and E are a chemical bond; 
R* is hydrogen, aralkoxy, or halo; 

R" is lower alkyl, preferably methyl; 
Z is -CO2H. 

35. A compound according 10 claim 27 wherein: 



5 




c = 0; 
B is -Os 





B is -0-; 

d = 0 or 1, wherein c+d =1 or 2; 

e = 0; 

f=0; 
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a = l; 
A is -0-; 
b=»0; 
c = 0; 
5 Bis-0-; 
d = l; 

* 

e = 0; 
f=0; 

D and E are a chemical bond; 
10 R' is hydrogen; 

R" is lower alkyl; 
Z is -CO2H. 



36. A compound according to claim 27 wherein: 



„ 0 



and — ^ are aiyl or heteroaryl; 



a=l; 

A is -0-; 

b = 0; 

c = 0; 
20 Bis-0-; 
d=l 
e = 0: 
f=0; 

D and E are a chemical bond; 
25 R' is hydrogen; 

R" is lower alkyl; 
2 is -CO2H. 



37. A compound according to claim 27 wherein: 
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is optionally substituted azaheteroaiyl; 

^ — is optionally substituted phenyl; 
a=l; 
Ais-Os 
b = 0; 
c-0; 
B is -0-; 

1 

J 

d=l; 
e = 0; 

D and £ are a chemical bond; 
R' is hydrogen; 

R" is lower alkyl; 
2isC02H. 

38. A compound according to claim 27 wherein: 

is optionaJJy substituted quinolinyl, or a 5-membered heteroaryl group wherein the 
heteroaryl group is substituted by optionally substituted phenyl or optionally substituted 
cyclohexyl; 

— ^ is optionally substituted phenyl; 
a=l: 

Ais-0-; 
b«0; 
0 = 0; 
Bis-0-; 

d=I; . 
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e = 0; 
f=0; 

D and E are a chemical bond; 
R' is hydrogen; 



5 R is lower alkyi; 
Z is CO2H. 



39. A compound according to claim 1 selected from the group 



10 





X) 





XT' 





Xr' 








N 





■' > 



)) 
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O 




OH 
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o-cx. 













CX)2H . 



0 






C02H . 





5 and 



40. A compound according to claim 1 selected from the group consisting of 



O^ .OH 




o o 




t7 





CCXw>JCX 





OCX' 
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ccccr^ oic^ 




5 and 



41 . A compound according to claim 1 selected from the group consisting of 



9 



10 • 



OH 
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9 




^1 



; and 



o 

OH 



42. A compoiind according to claim 1 selected from the group consisting df 



.1 . ' 1 J 




• 




t7 




OH 






and 



43. A compound according to claim 1 selected from the group consisting of 
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and 



44. A compound according to claim 1 selected from the group consisting of 



45- A compound according to claim 1 selected from the group consisting of 

co-°-o~^b cc^-oib ^""^i;? 

; ;and *» 

46. A compound according to claim 1 selected from the group consisting of 






; and 




47. A compound according to claim 1 selected from the group consisting of 
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48. A compound according to claim I of the formula 



OH 




t * 



49. A phaimaceutical composition comprising a pharmaceutically acceptable amount of the 
compound according to claim 1 and a pharmaceutically acceptable carrier. 
. 1 )0. A method of treating a patiieht sufifering fioih a physiological disorder capable of being 
modulated by a compound according to claim 1 having PPAR ligand binding activity, 
comprising administering to the' patient a pharmaceutically effective amount of the compound, or 
a pharmaceutically acceptable salt thereof. 

51. A method according to claim 50 wherein the disease is associated with a physiological 
■ detrimental blood level of insulin, glucose, free fat^ acids (FFA), or triciycerides.' 

32. The method according to claim 5 1 wherein the physiological disorder is hyperglycemia. 

53. The method accoiiding to claim 52, wherein the h)T)erglyce^^ 

54. The method according to claim 52, wherein the hyperglycemia is Type II diabetes. 

33. The method according to claim 5 1 , wherein the physiological disorder is 
hyperinsulinism. 

\ '^^ The method according to claim 55, wherein the hyperinsulinism is Syndrome X. 

57. The method according to claim 5 1 , wherein the physiological disorder is insulin 
resistance. 

58. The method according to claim 5 1 , wherein the physiological disorder is cardiovascular 
condition. 

59. The method according to claim 58, wherein the cardiovascular condition is 
atherosclerosis. 

60. The method according to claim 5 1 , wherein the physiological disorder is hyperlipidemia. 

61. The method according to claim 5 1 , wherein the physiological disorder is hypertension. 

62. The method according to claim 5 1 , wherein the physiological disorder is an .eating 
disorder. 

63. The method according to claim 50 wherein the mediating is agonistic. 
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64. The method according to claim 50 wherein the mediating is antagonistic. 

65. A method for mediating the activity of PPAR-y receptor comprising contacting said 
PPAR-y receptor with a compound of according to claim 1 . 

66. A pharmaceutical composition comprising a phannaceutically acceptable amount of the 
5 compound according to claim 27 and a phaimaceutically acceptable carrier. 

67. A method of treating a patient suffering from a physiological disorder capable of being 
modulated by a compound according to claim 27 having PPAR ligand binduig activity, 
comprising administering to the patient a pharmaceutically effective amount of the compound, or 
a pharmaceutically acceptable salt thereof. 

10 68. A method jKcording to claim 67 wherein the disease; is associatiKi with a physiological 
detrimental blood level of insulin, glucose, &^ fatty acids (FFA), or triclycerides. 

69. The method according to claim 67, whereiii the physiological disorder is hyperglycemia. 

70. The method according to claim 69, wherein the hyperglycemia is diabetes 

71. The method accordmg to claim 69, wherein the hyperglycemia is Type II diabetes. 

15 72. The method according to claim 67, wherein the physiological disorder is hyperinsulinism. 

73. The method according to claim 72, wherein the hyperinsulinism is Syndrome X 

74. The method according to claim 67, wherein the physiological disorder is insulin 
resistance. 

.,..»..:•. • . • . ! - • . . .■ 

75. The method according to claim 67, wherein the physiological disorder is cardiovascular 
20 disorder. 

76. The method according to claim 75, wherein the cardiovascular disorder is atherosclerosis. 

77. The method according to claim 67, wherein the physiological disorder is hyperlipidemia. 

78. The method according to claim 67, wherein the physiological disorder is hypertension. 

79. The method according to claim 67, wherein the physiological disorder is an eating 
'■5 disorder. 

80. The method according to dahn 67 wherein the mediating is agonistic. 

8 1 . The method according to claim 67 wherein the mediating is antagonistic. 

82. A method for mediating the activity of PPAR receptor comprising contacting said PPAR 
receptor with a compound of according to claim 27. 

5 83. A method of treating a patient suffering from a physiological disorder capable of being 
modulated by a compound having PPARa and PPARy ligand binding activity, comprising 
administering to the patient a phaimaceutically effective amount of the compound, or a 
pharmaceutically acceptable salt thereof, wherein said comoound is of the foraiula 
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84. A method of treating a patient suffering from a physiological disorder capable of being 
modulated by a compound having PPARa ligand binding activity, comprising administering to 
the patient a pharmaceutically effective amount of the compound, or a pharmaceutically 
5 acceptable salt thereof, wherein said compound is selected from the group consisting of 




85. A method of treating a patient suffering from a physiological disorder capable of being 
modulated by a compound having PPAR5 ligand binding activity, comprising administering to 
'"^e patient a pharmaceutically effective amount of the compound, or a pharmaceutically 
acceptable salt thereof, wherein said compound is of the formula: 



OH 




86. A method of treating a patient suffering from a physiological disorder capable of being 
modulated by a compound having PPARa and PPAR5 ligand binding activity, comprising 
administering to the patient a pharmaceutically effective amount of the compound, or a 



) 
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pharmaceutically acceptable salt thereof, wherein said compound is selected from the group 
consisting of: 



• . J o 



; and 



8 7. A method of treating a patient suffering from a physiological disorder capable of being 
modulated by a compound having PPAR6 and PPARy ligand binding activity, comprising 
administering to th<5 patioit a pharmaceutically effective amount of the compound, or a 
phannaceutically acceptable salt thereof, wherein said compound is selected from the group 
consisting of: 



;and . 
88. A method of treating a patiait suffering from a physiological disorder capable of being 

modulated by a compound having PPARy ligand binding activity, comprising administering to 
the patient a phannaceutically effective amount of the compound, or a pharmaceutically 
acceptable salt, thereof, wherein said coinpound is selected from the group consisting ot , 
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